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DESIGN 
DATA 


ON PLASTICS 


Most of the current plastic pieces which 
are of more than passing interest to de- 
sign engineers necessarily come out of 
the “war zone”. It is proper to so clas- 
sify the DeVilbiss all-plastic vaporizer 
... the first of its kind produced to 
combat the dangerous “bugs” of flu 
pneumonia, bronchitis, etc. on the 
home front. 

It is a piece worthy of study and ex- 


planation The assembly consists of two 














PLASTICS THAT FIT THE JOB 


shells, a cover, shield plate, assembly 
bolt head, and locking nut...all molded 
from a Durez phenolic plastic... heat- 
ing element and a porcelain washer 
Ease of moldability in this Durez 
phenolic made possible certain com 


plex molding operations 
The 


material must take exposure to steam 


Service requirements are severe. 
for hours at a time without affecting 
physical or electrical properties. It must 
withstand various medicants while in 


operation, and alcohol solutions are 


often used for cleaning. 

A careful analysis proved a Durez 75 
type of material to be "just the ticket 

This phenolic is a high chemical-resist 
ant material, having very low moisture 
absorption, and good molding char 
acteristics. Skillful designing and the 
right choice of material have been com- 
bined into a product whose lines and 


finish have plenty of eye-appeal. 


One important sales advantage the de- 
signer has achieved over previous types 
is that the user no longer has an ugly 

discolored vaporizer on his hands after 
a few applications. 

The success of the DeVilbiss vaporizer is 
the result of manufacturer, molder and 
material producer working together. We 
suggest such teamwork may add some- 
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thing to the solution of your own design 
and engineering problem. We offer the 
facilities and research of our technical 
staff in determining the material best 
suited to your purpose. Durez Plastics 
& Chemicals, Inc., 55 Walck Rd., North 
Tonawanda, N. Y 
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CATALIN 


The accomplishments of the clock designers in 
days gone by were brilliant . . . but due to the 
slowness imposed by structural mechanics the 
total of these achievements were far too few. 

Today, and this speaks for tomorrow, the de- 
signer faces a tremendous opportunity for volume 
expression. His market will be one of gigantic 
potentials, yet he will find everything in readi- 
ness and to his order. He will have highly stand- 
ardized mechanical and electrical movements 
with which to work... and he will have Cotolin 
plastics with which to form. 

By the sheer power of their color richness 
alone, these Catalin plastics will inspire a totally 
new conception of design value—Ranging from 
color transparents and delicately hued translucents 
to brilliant opaques, Catalin frees the reins of 
one's planning from the inception of the idea to 
the finished product—and at favorable cost. 


CATALIN CORPORATION 


ONE PARK AVENUE «+ WEW YORK 16, WN. Y. 
CAST RESINS + MOLDING COMPOUNDS + LIQUID RESINS 











Catalin and Loalin are Reg. Trademarks 
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A NEW MONSANTO PLASTIC 


how it solves arcing problems in 
wartime electrical equipment NOW 


H™ is an. answer to the urgent need for an easily 
molded plastic with high arc-resistance—— Resimene 
803A, a cellulose-filled melamine-formaldehyde molding 
compound with high arc resistance and the moldability 
of a general purpose phenolic plastic. 


Specifically, Resimene 803A has an arc resistance of 120 
seconds (ASTM-D495-41) . . . excellent electrical insulat- 
ing properties . .. and mechanical properties comparable 
or superior to general purpose phenolic plastics . . . yet in 
molding trials on AN connector inserts production rates 
set with a general purpose phenolic were easily maintained. 


You will find Resimene 803A ideal for many aircraft 
ignition parts and wherever an electrical insulation is 
needed to withstand the higher voltage differentials and 
severe operating conditions commonly met by World 
War II electrical equipment. 


Other characteristics of the entire family of Resimene 
molding compounds and industrial resins which will make 
them one of the most useful of all plastics once peacetime 
production is resumed: 


e odorless, tasteless, in- 


e high heat resistance 
ert to organic solvents 





e wide color range 








e hard, sur- 


face 


_ ermanent 
e low water absorption P 








e good acid and alkali 


resistance e high tensile and com- 


pressive strength 








e good resistance to boil- 


ing water e good flexural strength 








All Resimene molding compounds and resins are avail- 
able now only for direct military applications... but a 
glance at the list of future uses to the right will show how 
important Resimene can be to your postwar plans. For 
more details, write: MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield 2, Massachusetts, 


The brood and versatile family of Monsanto Plastics includes: Lustron 
polystyrenes « Monsanto vinyl acetals e Nitron cellulose nitrates 
Fibestos cellulose acetates e Opalon cast phenolics e Resinox phenolic 
compounds and Resimene melamine compounds. Forms in which they 
are supplied include: Sheets ¢ Rods e Tubes e Moldjng Compounds 
Castings « Industrial Resins « Coating Compounds e Vuepak Rigid, 
Transporent Packaging Materials. 





How it will solve many 
more design problems 
POSTWAR 





Superior electrical properties will con- 
tinue to be important in parts for aircraft 
and automobile ignition systems, circuit 
breakers, telephone handsets, etc., etc. 


oe 
Excellent resistance to acids, alkalis and 
boiling water plus Resimene’s color range 
and high abrasion resistance should lead 
to molded dishes, many kitchen articles. 


a 


4 
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Still another postwar possibility is incan- 
descent light fixtures molded from Resi- 
mene. Here color range, heat resistance, 
moldability, would all be useful traits. 


KO 

\\ 
. 

Resimene’s ability to stand up under cop- 

stant handling and exposure to weather 


plus its color range should make it pos- 
sible to mold colorful, durable hardware. 


a A 
Resimene bonding resins for plywood, 
fabrics and paper will be useful wherever 


a colorful surface with good abrasion and 
excellent weather resistance is desired. 








































You will also probably see molded resin- 
fibre materials in which lower-cost phe- 
nolics will be combined with Resimene 
resins for a colorful and durable surface. 
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MONSANTO 
PLASTICS 


SERVING INDUSTRY,..WHICH SERVES Manxine 
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There are many grades and fypes 
INSUROK, one or more of whic: oat 
meet practically every mechanical, 
electrical and chemical requirement. 
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affect linear thermal expansion 
of Du Pont ‘‘Lucite’’? 


More data on Du Pont “Lucite” 
methyl methacrylate resin sheeting 
for aircraft designers, engineers and 


their established enclosure suppliers. 


| i IS IMPORTANT that allowance 
be made for thermal expansion 
and contraction of plastic airplane 
enclosures subjected to wide 
changes in temperature due to alti- 
tude and geographical location. 


The coefficient of thermal expan- 


sion of “Lucite” differs so widely 
from those of metals commonly 
used in mounting structures that 
suitable adjustment of design is 
necessary. For instance, the linear 
thermal expansion of “Lucite” is 
3 times that of aluminum ... 8 
times that of steel . . . and 10 times 
that of glass. A differential expan- 
sion of as much as 0.006 inch per 
linear inch may occur in the plastic 
at the extremes of temperature ex- 





SEE THIS MANUAL FOR MORE DATA 


Due to the linear thermal expansion of 
“Lucite,” proper methods of mounting 
afid installing enclosures of the plastic are 
very important. The 114-page aircraft 
Manual on “Lucite” includes detailed 
information on this subject .. . also on 
fabricating, forming, repairing and gen- 
eral properties of “Lucite.” Get your free 
copy. Write on your business letterhead to 
E. I. du Pont de Nemours & Co. (Inc.), 
Plastics Department-R, Arlington, N. J., 
or $801 South Broadway, Los Angeles. 


QU PONT 
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| Better Things for Better Living . . . Through Chemistry 





perienced by military aircraft. See 
graph and table (Fig. 1) for values 
of increase and decrease in length 
of cast “Lucite” bars over the tem- 
perature range of —80°C. to +75°C, 





METHOD OF MEASURING 
THERMAL CHANGE OF “LUCITE” 


Du Pont technicians measured temperature 
effects on the length of “Lucite” using « 
quartz dilatometer, consisting of a 24-inch 
vertical tube of fused quartz, of Vig inch 
i.d., closed at its lower end (Fig. 2). A 
sample of “Lucite” 3.74 inches long was 
placed in the tube, followed by a red of 
fused quartz. The rod rested on the sample 
and transmitted changes in the length of 
the test bar to a dial gauge. 

The lower end of the apparatus was placed 
in a container of liquid. Expansion and 
contraction measurements were obtained by 
beating the liquid electrically, and cooling 
with “dry ice.” Results of tests applying 
this method of measurement were used to 
construct the curve of the graph (Fig. 1). 


“"LUCITE” 


METHYL METHACRYLATE RESIN 
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Assembly line production of our =~ 
Injection Molding Machines pays Moor 
some dividends to our customers, All 
of the skills acquired during 75 years 
of manufacturing high quality machine 
tools and our recently e manu- 
facturing facilities, are valuable assets 
i every molder. Quantity production 

offers the advantages of inter- 
“canna. and lower costs. 


REED-PRENTICE Injection Molding 
Machines are available in sizes 10A-4 oz., 
10D-6 oz., 10D-8 oz., and 10F-22 oz.— 
send for circulars. 


A service covering design, manufacture and 
test of molds is also pe Patt. to REED-PRENTICE 
Injection Machine users. Recommendations as 
to size of machine, prices of molds and produc- 
tion figures gladly supplied on receipt of prints 


REED: PRENTICE CORP 
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NEW YORK OFFICE 
75 West St. 
CLEVELAND OFFICE 
1213 W. 3rd St. 





LUMARITH* SAVES WEIGHT 
Lumarith gives the aircraft designer an offec- 
tive means for reducing airplane weight. 
Lumarith, used directly or in combination 
with metal can save as much*as 50% of the 
weight of light alloys. Furthermore, Lumarith 
is comfortable to the touch in coldest weather 
—has surface permanence regardless of color 
or degree of transparency—and is a safe 
electrical insulator. 


Toughness, that has made Lumarith plastics the first 
choice material for steering and control wheels, gets 
a shakedown test on this jungle road builder. In this 
application, Lumarith has to take the concentrated 
punishment of moisture, heat and hard usage. In- 
jection molded over the steel blade, Lumarith must 
hold fast under difficult conditions. 
For aircraft and automotive control wheels, grips, 
railings, cable pulleys and brackets, the combination 
of Lumarith and metal disposes of problems of strength 
and structure, and, at the same time provides for 
hand comfort and surface permanence. 


The technical service division of Celanese Celluloid Corporation 
has accumulated data of interest to aviation manufacturers and 
automotive designers. Your inquiries concerning the full range of 
Lumarith plastics—their properties and applications—are in- 
vited. Celanese Celluloid Corporation, The First Name in Plastics, 
a division of Celanese Corporation of America, 180 Madison 
Avenue, New York City 16. 
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WHWWP* 100 YEARS 


\ 
Qo’ ; If you know 
plastics, 
oo™ as we know plastics; 


oh boy, what a memory you have! 


You see, 
our experience includes 
“fancy floral-decorated 
Daguerreotype cases 
of molded plastic,” 
circa, as the decorators say, 
1840 to 1855. 
WHWWYP* for nearly 100 years, 
A have lots of work, 

but are looking for more... 


any plastic... and process. 


°° = 
HAVE YOU A PLAS TICs PROBLEM ? 
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No More... 
DISCOLORING... 
DISTORTION ... 
FLOW.... 


with 


PORTER - CABLE 


Wet-Belt SURFACING 


With Porter-Cable Wet-Belt Surfacing, effective 
coolants completely eliminate heat and dust, auto- 
matically doing away with finishing problems espe- 
cially bothersome in plastics: discoloration, flow, 
fracturing, chipping, distortion. The Porter-Cable 
B-6W Model features a flexible belt that follows con- 
tours and gets into places inaccessible to other power 
tools. It's the ideal way to remove parting lines, 
sprues, flash, blemishes, rough spots. For repeat 
operations, a padded platen to fit the contour of the 
job produces glass-smooth finish in a fraction of the 
time. Round pieces, held on an arbor, rotate with 
the belt for perfect roundness. 


Model AG-8 was designed for quantity precision 

work. Even newly trained operators can hold parallel, 
machine true flats, and hold to close limits—with a MODEL G4 

speed that is revolutionizing many manufacturing 

and assembly procedures. Certain pieces can 

be mounted on a jig and surfaced, several at 

the time, with a single application to the belt. 

Model G-4 handles small pieces with ex- 

ceptional speed. 


MODEL B-6W 


* Many other efficiency-promoting short- 
cuts are described in “A New Preci- 
sion Machining Method,” our new book- 
let which is virtually a treatise on Wet- 
Belt Surfacing. Be sure to send coupon MODEL AG-8 
for free copy today. 


Porter-Cable Machine Co. 

1606-5 N. Salina St. 

Syracuse, N. Y. 

Please send me a copy of “A New Precision Machining Method.” 


Name 


PORTER-CABLE Position 


MACHINE COMPANY Company 


+ 


1606-5 N. Salina St. Syracuse, N. Y. Street 








METAL STAMPINGS OF QUALITY if 


The Metal Specialty Co. is completely 

equipped to give efficient service in 

Stamping, Rolling, Coining, Forming and 

Annealing in all Metals. Specialists in 

Hydraulic cold drawing and embossing in san oie 
1] metats including Stainless Steel. Deep 

drawing and embossing up to 850 tons ots 
capacity. Shells drawn up to 20 depth. Oe ace el 
Assembling including. Flash and Resist- 

ince Seam Welding. Pressed Metal 

Products to order 
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METAL SPECIALTY @. 





Use of these portable machines for 
vy-duty production was a pre-war dis- 
overy...adopted in almost every branch 
of industry to meet the war crisis... and 


ow an integral part of American manu- 





cturing methods for the post-war era. 


Here’s how you 


facilitate production 
Portability — Delta machines can 


be moved instantly to any place in 
the shop or production line. 
Flexibility — Revise layouts at will, 
to get best sequence of operations 
and break bottlenecks. 


Adaptability—Small and compact, 
Delta machines can be added to pre- 
sent layouts to save waiting, to pro- 
» Vide extra operations during idle 
time on automatic machines, etc. 


Special-Purpose Machines — Use 
them freely — when you can build 
them so quickly at such little cost, 
out of standard Delta elements, 


Here’s how you 


save a lot of money 


Low First Cost—Frequently, Delta 
tools to do a given job cost a frac- 
tion as much as older, heavier types. 
Low Fixed Charges — Because of 
limited investment and long life, 
Delta equipment holds down your 
fixed overhead, 

Lower Power Cost — These new- 
er tools, employing smaller motors, 
often cut power cost 30% to 60%. 
Low Labor Cost — Savings up to 
80%. Minimum training problems. 
Low Maintenance Cost — Practi- 
cally no = Delta quality shows 
up in the grind of steady production, 


Here’s your assurance of 
dependability and durability 


Quantity Production — Delta cost 
savings are due to modern produc- 
tion methods applied to a large vol- 
ume of standard models — not to 
short-cuts in quality. 

Latest Production Equipment — 
The finest available, to assure con- 
sistent accuracy. Rotating parts dy- 
namically balanced. Ball bearings 
pre-loaded to precision limits. All 
spindles, arbors, etc. precision-ground 
to finished sizes. Ball-bearing seats, 
etc. diamond-bored. Flat surfaces 
precision-ground, 


.. and here are the machines themselves TURN THE PAGE 





- New economiéies inhi 


... with low-cost, dependableDe 


Delta Power-Feed 
Drill Presses 


Worm-driven pow- 
er feed operates 
directly off motor 
— giving 8 rates 
of feed for each 
spindle speed. One swift 
hand motion brings drill 
down to work. Automatic 
stop and spindle return. 
Instant switching from 
heavy power-feed opera- 
tions to sensitive hand 
drilling. 17-inch single 
spindle drill presses avail- 
able in 24 different models. 


Delta 6” Abrasive Belt Delta 14” Metal-Cutting 


Finishing Machine gives 
you top efficiency 


eh goo gre 
ishing, fin- 
ishing operations 
— polishing and 
sizing metal 
parts, finishing 
and polishing die 
castings, finish- 
ing, finning 
surfacing plastic 
arts, etc. Set 
orizontallywith 
wood fence for 
edge or face sand- 
ing, or used ver- 
tically in cohnec- 
tion with the 


Band Saw 


This low-cost, 

high-quality ma- 

chine cuts any- 
thing from carbon 
steel to asbestos — 
has dozens of uses 
in the general tool 
and machine shop, 
also the pattern shop 
(4 metal-cutting 
speeds, 1 wood-cut- 
ting speed). Delta 
features: 10 New 
Departure Self- 
sealed ball bearings 
carry all wheels and 
shafts. Heavy table, 
14” x 14", swings 
smoothly. Sim pie, 
fool proof gear drive. 
Guides give mi- 
crometer accuracy 
with independent 
adjustments. Safety 
features complete, 
meet all require- 
ments, 





Delta Floor-Type Multiple -Spindle | 
Dril] Presses f 


4-spindle model illustrated. 2-spindle | 
model also available with one-piece J 
table. Floor types with sectional tables: | 
3-, 4-, 5-, 6-, and 8-spindle. 


Del 
Tool Gri 


Free from 
ate grindi 
Delta Cut-Off — owe 

Machine eliminates expensive finishing} hoggi 
wel, it g 

Cuts plastics, non-ferrous metals, etc. to exact aking 
length with polished smoothness; polishing and herpening 
burring usually unnecessary, (Also convertible ae wish 
to abrasive cutting of steel.) bide! inv 








DELTA-MILWAUKEE - - Adoucere of ematl, compach 





Tilte Lin lace ticelimicred liars. 


yeDelta Machine Tools 


Delta 14” Floor-Type Drill Press 


Delta’s patented construction provides 
both a self-aligning drive and a free-float- 
ing spindle. Many outstanding features, 
including smooth-working table-raising 
mechanism, built-in depth gauge, stream- 
lined safety belt guard, quili with 5” stroke 
or travel, etc. 





Delta Toolmaker Surface Grinder 
gives dependable, trouble-free results 


This husky, big-capacity grinder is a “heck 
of a lot of machine for the money,” say 
delighted users. Ideal for surface grind- 
ing, tool sharpening, etc. 


Designed for ease and speed of opera- 
tion. Convenient controls ... wide gradua- 
tions on micrometer for close settings . . . 
unique wheel-adapter that saves time on 
truing-up operations . . . many other fea- 
tures that assure you creditable perform- 
ance. 7 x 4" wheel, 114” bore. 


rindle 


pindle 
Piece 
ables: 


ut-Off 


ishing 


» exact 


ng and 
ertible 


— 


Delta Carbide 
Too! Grinder Runs True 


tee from vibration, for deli- 
ate grinding of carbide-tipped 
pols. Combined with the 
Delta standard tool grinder 
o hogging down the shank 
tel, it gives you a perfect 
orking combination for 
marpening tungsten carbide 
vols, with a remarkably small 
tial investment. 


Delta Grinder 

with Twin-Lite Shields 
gives you extra convenience, 
efficiency, safety. 

Twin-Lite Safety Shields act 
as “built-in goggles,” flooding 
the work with light. Tool 
rests fully machined. Wheels 
balanced to 1/100 inch ounce. 
Precision double-sealed New 
Departure ball bearings, lu- 
bricated for life. Heavy, rigid 
base. 








With the Univise, the first 
truly universal vise for grind- 
ing, drilling, and milling, this 
machine serves as a depend- 
able, accurate Chip-Breaker 
Grinder for grinding the chip- 
breaker groove on carbide- 
tipped tools. Holds the tool 
at any conceivable angle — 
accurately reset at a moment's 
notice. 


With the Unihead, it be- 
comes the latest development 
in Tool and Cutter grinding. 
Simple, accurate, and very low 
in cost. Delta construction 
features assure perfect align- 
ment and freedom from play. 
Substantially built and ma- 
chined to very close toler- 
ances. Table surface 54/;x 13” 


SEND FOR 
CATALOG 
— coupen on 

next page 
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— with high-production, 140 examples from War} 


low-cost special-purpose machines Production — in Delta's 
built from standard Delta Units... | ew 76-page Blue Book 


Ingenious combinations of low-cost stock-model Delta tools 
— devised by production men in America’s leading war 
plants — have written a new chapter in modern tooling 
practice. @ Special-purpose machines, increasing production 
200% to 600%, have been built at a fraction of the cost and 
in a fraction of the time ordinarily involved. This minimum 
capital investment, moreover, is flexible—being composed 
chiefly of standard elements which are readily convertible. 
@ This new free book pictures and describes a wide range 
of applications — actual, detailed case histories which give 
your production men a running start on your own special 
problems. Break your war-production bottlenecks — plan 
for an edge in post-war competition — with these modern 
methods. Write for free copy of the Blue Book. 


M-9 


THE DELTA MANUFACTURING CO. , 
625E E. Vienna Ave., Milwaukee 1, Wis. Tear Out and 
Please send my free copy of your new 76-page 
Blue Book, and catalog of low-cost Deita tools. Wak the Coupon. ia 
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A New Name for a Very 
Old Yankee Manufacturer 







WATERBURY COMPANIES, INC. 


NOWN for many years as The Waterbury Button Company, this 132 year old Connecticut manu- 

facturer has changed its name to Waterbury Companies, Inc. While button manufacturing is and 

will continue to be a division of this Company, it is nevertheless but one of six separate divisions 

Var manufacturing a great diversity of products. Time and change have brought about a need for a new 


"| al 
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A Modern Plant with the Equipment 
and Facilities for Volume Production 






Today Waterbury Companies, Inc., is manufacturing 
thousands of plastic and metal products, most of which 
are identified with the war effort. Its modern and effi- 
cient plant is fully equipped for volume production. 











Although largely engaged in essential war work, we 
are thinking about reconversion to peacetime pro- 
duction. Our engineers and designers will gladly 
plan with firms who are looking for a dependable 
source of plastic and metal products. 
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BUY MORE 
WAR BONDS 


HASTEN | 
VICTORY 






WATERBURY COMPANIES, INC. 


Established 1812 ¢ Department 8B 
WATERBURY - CONNECTICUT 


1944 
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Here, in one handy 5” x 7” book, is all you need 
te know about plastic-sawing as successfully done 
by users of all types of plastics in shapes, sheets, 
molds, bars, and tubes. 


Included are the types of machines and Simonds 
Saws for each job . . . methods of determining 
cutting speeds and feeds, saw-tooth spacing, blade 
diameter and thickness . . . projection of saw 


SHORTEN THE WAR 


TOOLS FOR CUTTING 
METAL, WOOD, 


through cut . . . and a list of operating points to 
check for best results. Also, specifications of all 
Simonds Saws now available. Write today for as 
many copies as you need. And if you have a tough 
cutting problem, send a sample of your material, 
addressed to Simonds’ Plastic Service Laboratory. 
Srones.otmree, 96, Colaabla Raz Revaes 22, ter: Lz 


311 S. W. First Ave., Portland 4, Ore. + 520 First Ave. So., Seattle 4, 
Wash. + 31 W. Treat Ave., Spokane 8, Wash. 


me BUY BONDS! 
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Your Plastic Molder Can't Be Afraid of MOQLD-MAKING! 


Moid-making is only one of the 
many integrated operations that 
produces your plastic part. 


Only one—but it’s a tough one. 
In the mold maker’s hands your blue- 
print first takes form. In the right 
shape, a mirror-smooth mold with 
dimensions faithfully met within 
specified tolerances, is ready to pro- 
duce precision parts under pressures 
up to ten tons per square inch through 
its lifetime. If it’s wrong—we pull 
out a few gray hairs and start over. 
Your mold must be right, and we’ve 
got to know it. 


That’s why we make our own molds 
here at Kurz-Kasch, and why mold- 
making experts gather at the Plastics 
Round Table with molders, designers, 
and engineers to plan them right. 
Only by pooling all the knowledge 
we've earned in growing up with the 
plastics industry can we tell you with 


confidence, “We can take full respon- 
sibility for producing this job in a 
plant staffed and equipped to handle 
it from drawing board to your receiv- 
ing platform.” 


We've found it better to say that, 
or say nothing. A Kurz-Kasch devel- 
opment engineer can tell you more. 









', _ NOW’S THE TIME to start planning future plastic applications. 

al We're pretty busy already with Engineering on many jobs. Mold- 
S15 making too, in some cases. Why not talk it over now with one of 
the largest exclusive molding plants in the country? 





KEEP PLUGGING WITH WAR BONDS... THEY'RE STILL PLUGGING OVER THERE 


KURZ-KASCH 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1421 Sovth Broadway, Dayton 1, Ohio 
Branch Sales Offices: New York ® Chicago * Detroit © Indianapolis * Los Angeles * Dallas 
St. Lovis * Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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FREE 


It includes a description of our plastics engineering and 
molding services, with examples of functional design. 


Without obligation, ask us to send 
you this handy-reference Folder File. 











DETROIT 2 
905-06 NEW CENTER BLDG. 
> 


NEW YORK 1 
19 W. 34TH ST. 
7” 


LOS ANGELES 35 


CANADA 


A. & M. ACCESSORIES LTD. 
19 MELINDA ST., TORONTO 


744 W. HASTINGS ST. 
VANCOUVER 








REPRESENTATIVES—— 


1440 80. ROBERTSON BLVD. 


1405 BISHOP ST.. MONTREAL 


ENGINEERED PLASTICS 


from Design to Complete Assembly 


Our specialty is the redesign of products and parts to permit maximum 
advantages from plastics, either as complete molded units or in combina- 
tion with complementary metals. 

In performing this service, we work closely with the engineering depart- 
ments of manufacturers whose products require functional application of 
molded plastics. 

With an experienced appreciation of the complementary values of plastics 
and metals, and complete facilities for designing, molding and assembling, 


we may be able to suggest improvements in your products. 


PLASTIC MANUFACTURERS 


INCORPORATED 














INJECTION AND TRANSFER MOLDING 
STAMFORD, CONNECTICUT 
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NEW METHOD REDUCES REJECTS, 
STEPS UP PRESS OUTPUT 507% 


Y giving you both high speed and uniformity in preheating, 
electronic heat produces near-perfect plasticity of thermo- 
setting materials before molding. This high plasticity results from: 


Uniform Heating: Electronic preheating softens the preform at 
the same rate all the way through. There are no hard lumps in 
the center nor “crusts” on the outside. 


Fast Heating With electronic heat, the temperature of the plastic 
material can be rapidly increased. Complete preheating from room 
temperature up to 275°F. and above can be attained in a matter 
of seconds (see Curve A). This rapid heating means freedom 
from premature curing. 


This Means that since electronic preheating combines fast heat- 
ing with uniform heating, the entire preform mass is brought 
to ideal plasticity before it is placed in the mold. Such material 
easily flows into all parts of the mold cavity. Press closing is 
speeded up materially. Curing is quick and complete (see Curve 
B). Internal stresses which cause warping are eliminated. Mold 
pressures are reduced. Practically the only heat which must be 
supplied by the mold is that for curing; thus, curing time is 
greatly reduced. 


Net Results:Electronic preheating has been definitely proved to 
increase product quality greatly; one molder recently reported 
a 75% reduction in rejects. Dimensional stability is improved by 
the elimination of residual stresses in the molded part. 


Press output can be increased, on the average, by 50%; two 
presses can do the work of three! 


Because the entire preheating process is completed in less than a 
minute, the molding day can begin as soon as the mold is up to 
temperature. 


Leading plastics authorities state that many previously “impos- 
sible” molding jobs Can now be handled on standard presses. 
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OF AMERICA 
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® Curve A: Total preheating time jor various weights of pre- 
jormed material can be determined easily from these curves based 
on the standard RCA 2-kw and 15-kw electronic generators. 







se a Uncured Resin 
' 4% Old Method 
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Curine Time —— Minutes 


@Curve B: The uniformly high temperature obtained with elec- 
tronic heat means that the mold must supply only curing heat; 
curve shows how curing time is shortened and quality maintained. 


Mold damage is reduced because of the high plasticity obtained; 
thus, shutdowns due to broken molds are practically eliminated. 


Send Us Your Problem: RCA electronic generators are now 
available for war work. RCA engineers have worked out a con- 
venient data form to help you state your preheating problem. 
Send the coupon, or write details of your application to: RCA, 
Electronic Apparatus Section (70-35), Camden, N. J. 


70 36 


e@ @ SEND THIS TODAY! @@e 
(Please Check) o 
(] “Engineering Data Form P’’—a quick * 
way to tell us your needs . 
() Bulletin on “RCA Electronic Gener- 
ator Model 15B” ° 
( “Electronic Heat SpeedsPlasticMold- ® 
ing’”—a semi-technical article on elec- e 
tronic heating s 
RCA, Electronic Apparatus Sec., Camden, N. J. 
Gentlemen: Please send the items checked to: S 
I = 
a ° 
a a i i EE rs 2. ; 
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NATIONAL 
supplies large quantities of 





for packaging > Ration 
components & sealing the cartons 


a 


for making Shoes, Rifle Scabbards, 
and other leather goods 


AB 


for making Earmuffs, Gloves, 
Chevrons, etc. 


for packaging Insecticides, Cleans- 
ers, and Canteen Water Purifiers 


—s) 


for sizing and finishing Mosquito 
Netting and Head Nets 


LF d>— 


for making Games and Sporting 
Goods 


a] 
, 


for labeling and sealing items of 
Subsistence (foods) 


im ad 


for sizing regulation and camou- 
flage Uniform Fabrics 
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for other applications too numer- 
ous to list here, important to the 
Quartermaster Corps in providing 
for the health, welfare and fighting 


efficiency of our army personnel. 


oat 
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THE U.S. ARMY 


QUARTERMASTER CORPS 
. World’s Best PROVIDER! 


_ FED, best clothed, best equipped army in the 


world”. ..the pride of America is the achievement of 


the Quartermaster Corps. 


So vast a responsibility is difficult for the average person to com- 
prehend . . . millions of troops scattered all over the globe . 
thousands of miles of supply lines under constant enemy fire . . . 
forces shifting, requirements changing, the unexpected happen- 
ing every day. 


To anticipate the needs of the Army ground and air forces is alone 
a staggering job, but to overcome the difficulties’ and face the 
hazards of delivering the goods to far-flung battlefronts defies a 
tribute of words. 


In an undertaking of such magnitude, the importance of adhesives 
and starch products, for purposes such as those shown at the left, 
might easily be overlooked . . . but nothing escapes the Quarter- 
master Corps. It is this close attention to detail that has won for 


the Corps the implicit faith of its dependent millions. 


NATIONAL ADHESIVES 








NATIONAL STARCH PRODUCTS we. 






INDIAN APOLIS, IND. 
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OU PONT FORMALDEHVOE 


U.S. P. Solution for Plastics Manufacture 














UNIFORM STRENGTH——Removes much of the uncertainty re- 
garding yields and quality of the finished product. 


DELIVERIES can be made in tank cars, tank trucks 
or barrels, drums, kegs and carboys from ade- 


quate stocks in principal cities. Consult our 
nearest district office about your requirements. 


Whether for casting, molding or varnish resins, 
casein plastics, or adhesives, the following prop- 
erties of Du Pont Formaldehyde are means to 
faster, more efficient production: 


HIGH PURITY—Simplifies consistent production of products 
possessing unvarying properties. 


WATER-WHITE COLOR—Permits production of clear, white 
or delicately tinted materials. 


LOW ACIDITY—Minimizes corrosion of apparatus; simplifies 
control of reactions. 


Also available 









PARAFORMALDEHYDE 
Powdered or granular, minimum strength 95% 
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DU PONT 
ELECTROCHEMICALS 


BETTER THINGS FOR BETTER LIVING... 
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8 MILES UP-THE P-38 GETS FINGER-TIP CONTROL 


No matter bow much speed a fighter-pilot has be 
must also have maneuverability—be able to get in 
fast and get out quickly. 

Now, even with the P-38’s phenomenally in- 
creased speed, he can do just that. For Lockheed 
engineers, by installing aileron boosters actuated 
by the revolutionary Hycon “Stratopower” hy- 
draulic pump, have given him “finger-tip control” 
over speed faster than sound. The application of 
these boosters, made practical for the first time, 
provides faster response of control surfaces, and 
as a result the Lockheed Lightning now outma- 
neuvers many single-engined ships—and fights 
higher than ever before in the thin air eight 
miles up. 

To speed the day of Victory, we are using to 
the limit every facility at our command in the 
production of Hycon “Stratopower” pumps, and 
all of them are reserved for the planes of our 
armed forces. 


LET'S ALL BACK THE ATTACK—BUY MORE WAR BONDS 


Because of its compactness and phenomenally high 
pressure, furnishing variable volume up to 3000 pounds 
per square inch, the Hycon “Stratopower” pump will 
do a great many hydraulic jobs better. 

Today there are available other Hycon Pumps 
and Valves in the 3000-pound range for commercial 
applications to control or actuate machine tools, giant 
presses, dump truck lifts, materials-handling mecha- 
nisms and remote control circuits. They will operate 
brakes, clutches and steering devices of heavy vehicles; 
test high-pressure apparatus; and solve a wide variety 
of other hydraulic problems. For immediate delivery. 
Write for full information. 


HYCON: - - 


lralopower aug 


Manufactured only by The New York Air Brake Company 


THE NEW WORK AIR BRAKE COMPANY 


Qua 


* *~ 7 


420 LEXINGTON AVENUE, NEW YORK 17,N. Y. 
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FOR ELECTRICAL STRENGTH, for lightness GOOD ELECTRICAL PROPERTIES and phe- DIELECTRICS for sensitive electrical circuits, 
and economy, these holders for fluorescent. nomenal impact strength make Acetate such as this core for fine wire magnet coils, 
tubes are fabricated ‘of Cellulose Acetate. an ideal housing for portable radios are made of Cellulose Acetate. 


ELLULOSE PLASTICS FOR 4£4£EC7RICAL REASONS 


For three reasons, the Cellulose plastics are In the Cellulose compounds you will find the electrical 
being used increasingly in electrical applica- properties for your product. We do not ourselves make 
tions. Being non-conductors, they provide good plastics, but as a leading producer of Cellulose compounds 
insulation. They have excellent “dielectric we have developed each of the properties which give the 
strength’”—which is to say they resist the Cellulose plastics their unique combination of advantages. 
impact of electrical voltages and prevent their We have literature and data, based on our years of re- 
rupturing the plastic barrier. And they are exceptionally search, which we will gladly send you. Please address 
non-corrosive, even in contact with current-carrying cop- your letter to Cellulose Products, Department MP-54, 
per wire, in the presence of moisture. Hercules Powder Company, Wilmington 99, Del. 


ECONOMICAL - CLEAR - STABLE - FLEXIBLE - TOUGH - LIGHTWEIGHT 


IS ELECTRICAL INSTRUMENT, used by 
dustry and the armed forces for test- 
gopen circuits, locating grounded 
tures and blown out fuses, is 
ade of non-conducting, electri- 

lly resistant, transparent Cel- 

lose Acetate. Made for Star 

use Co. by Sterling Plastics, 

om Lumarith, Celanese 

lluloid Corp. 


HERCULES 


CELLULOSE ACETATE 
CELLULOSE NITRATE 
ETHYL CELLULOSE 















Barco Joints stop the damaging effects of vibration, contraction 
and expansion by compensating for all movements. For over thirty 
years engineers and maintenance supervisors have specified Barco 
Flexible Joints in jobs where flexible connections have been re- 
quired to take care of movement or to absorb vibrations and strain 
in the transmission of steam, air, oil, water, and other fluids and 
gases. Our engineering department is available to you to help 
work out any Flexible Joint problems. Barco Manufacturing 
Company, Not Inc., 1809 Winnemac Avenue, Chicago 40, Illinois. 


- A RCO FLEXIBLE JO 
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Absorbs the Punches | 
Of SHOCK, STRAIN 
and STRESS! 
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DIRECTION” 


ROTARY HEAD MILLER 


ATTACHMENT 


The Milwaukee Rotary Head Miller equipped 
with a cherrying attachment made “short 
work” of the “tricky” milling required on this 
injection mold. It took just two hours to 
omplete the job — far less time than by any 
other method known. 


he cherrying attachment is an auxiliary 


otary head, mounted at 90 to the head of 


he miller. It is used to mill circles and angles 
na vertical plane. When used with rotary 
head motion, spherical and conical cavities can 
be accurately and rapidly milled — in almost 

cases difficult operations become a com- 


paratively simple task. 


Rotary Head 


Milling Machine 
. 


Autometric 
Jig Borers 


Center Scope 


PLUS CHERRYING 
SIMPLIFIES THIS “TRICKY” 
MILLING OPERATION 


KEARNEY & TRECKER’S 
ROTARY HEAD MILLER 


The Most Versatile Machine Ever 
Designed for Mold and Die Work 


DIRECT .. . mills mold cavities in a 
single set-up without the aid of tem- 
plets or models, 


ACCURATE .. . chances for error 
are eliminated because there is no 
change in set-up. Exact control of all 
combinations of cutting movements 
—possible only with this machine— 


transmits mathematical precision to 
the work. 


FAST .. . initial job preparation and 
set-up time is reduced to the mini- 
mum. Accurate performance of the 
machine saves operator's time and 
rapid production of intricate molds 
and dies is the result. 


Write for Bulletin No. 1002C for complete information 
on the Milwaukee Rotary-Head Miller and the accurate 
and rapid production of all types of molds and dies. 
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. Kearney « : Treck er 


Face Mill Grinder 


Milwaukee 
Midgetmill 
Milwaukee 
— vyill 








MOLDING with the ACCENT on 
FACILITIES and CONTROL— 


It isn't merely a question of perfect dies which assure a perfect product. The facilities which are 
available, and the positive control essential to maintain standards of uniformity may be implied 
when you buy custom molding. But they are positive assets, definitely present in the making of 

every CELLUPLASTIC product. They are guaran- 


tees of satisfaction for every inch of continuous 


lengths of 


EXTRUSION MOLDED 
RODS —TUBES —TAPE—SHEETS and SPECIAL SHAPES 


INJECTION MOLDING 
OF INTRICATE AS WELL AS SIMPLE PARTS 
in various standard thermoplastics are also pro- 
duced under skilled supervision, raw material 
control and critical inspection. Your choice of 
color in opaque or transparent form. 


40 AVENUE L NEWARK, N. J. 








BRIDGEPORT MOULDED PRODUCTS, INCORPORATED 











SERVING COFFEE 10 THE NAVY 


The melamine upper bowl of Hill-Shaw’s Vaculator for the Navy opens new possibilities 
for plastics applications in the post-war home. Molded by Watertown, it is the same 
composition as the stain and boiling water resistant Watertown Ware cups and saucers, 


designed for our armed forces. 
It is practically unbreakable, does not chip or scar easily and is cdorless and non-porous. 


Watertown was selected as molder because of their familiarity with melamine compounds 
and their engineering skill in making molds economically. Their large presses, with a 36 
inch strcke, amply accommodate dies to mold a tall shape such as this 12 inch high bowl. 


If you require a plastic shape that is difficult or unusual in design, let our engineers help 
you with your problems. The Watertown Manufacturing Company, 1000 Echo Lake Road, 
Watertown, Connecticut. Branch offices in New York, Chicago, Cleveland and Detroit. 





THE PLASTICS INDUSTRY 





‘The aerial camera man, 
too, aims accurately 


be through leX1¢1as 


» RYSTAL-CLEAR and permanently 
transparent, PLEXIGLAS is no stranger 
to high-altitude aiming of guns. PLEXIGLAS 
made possible the familiar bomber nose 

. is used today on every type Army and 
Navy plane for nose enclosures, tail assem- 


blies, cockpit canopies and turrets. 


Application of PLEXIGLas to aerial pho- 


tography merely demonstrates anew the 


amazing utility of “Aviation’s Standard 
Transparent Plastic.” The range-finder 
shown—even to the mounting holes and 
undercut flange—is molded in a single oper- 
ation, then opaqued where required, 


In planning postwar product designs, you 
will be wise to keep in mind these far-reach- 
ing features of PLExIcLas: clear as finest 
optical glass, yet only half the weight... 
permanently transparent...strong as spruce 

.easy to cut and curve into streamlined 


shapes, or to mold in unusual designs. 


For complete PLexicLas information, 
please write or call our nearest office: Phila- 
delphia, Los Angeles, Detroit, Chicago, 
Cleveland, New York. Canadian Distributor, 
Hobbs-Glass Ltd., Montreal, P. Q. 


Molded by Molded Products Company, Chicago, this Plexiglas part 
assists the camera man to determine range and scale in making Only Rohm & Haas makes PLEXIGLAS 
aerial photographs. ’ 


E 7 ‘ = 
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Company and its associated 


firms, The Resinous Products CRYSTAL-CLEAR ACRYLIC SHEETS. 
& Chemical Company and RODS AND MOLDING POWDERS* 


Charles Lennig & Company. ; 
*Formerly Crystauite Mc\ding Powders 


Prextctas is the trade-mark, Reg. U. S. Pat. Off. for the acrylic resin thermo- 
plastic snects, rods and molding powders manufactured by Rohm & Haas Comp any. 





ROHM & HAAS COMPANY ® 


WASHINGTON SQOULARI PHILADELPHIA 5, PA 


; Saryme Chemica or the Leathe extile 


. : 


























And NOW-— 
FIBERGLAS* opens up 


New fields for Reinforced Plastics 


Product designers and engineers in many fields will be interested in 
the results of using Fiberglas Textiles for reinforcement of plastics 
in aircraft. 

Test results show that Fiberglas Reinforced Plastics have the 
following important properties and characteristics: 


High strength-to-weight ratio, 

High impact strength, 

High edgewise compressive strength, 

Dimensional stability, 

Low moisture absorption, 

High heat resistance, 

Ease of fabrication into complex surfaces and shapes, and 
Ready machining of laminated parts. 


+ + + + + Ot 


For further data, write or call the branch office nearest you. Owens- 
Corning Fiberglas Corporation, Toledo 1, Ohio. Fiberglas Canada, 
Lid., Oshawa, Ont. 





FIBERGLAS 


*T. M. Reg, U.S. Pat. Of. 














Branches: ATLANTA CINCINNATI NEW YORK 
BOSTON CLEVELAND PHILADELPHIA 
BUFFALO DALLAS PITTSBURGH 
CHICAGO DETROIT ST. LOUIS 


LOS ANGELES 



































omfortable life for every American are 
shape in the minds of engineers and 
ding expression on their drawing boards. 
' UNIVERSAL’ Planning Division is set up to help 
. ° at the designing stage of your postwar produc- 
ti CM VIM A tion. Comprising, as it does, Design Engineers, 
Mi G Production Specialists, and Sales Engineers, it 
provides plastics users with a practical produc- 
tion viewpoint which may affect a basic design 
materially. Without obligation, we shall be glad to 
tell you more about this new UNIVERSAL service. 


UNIVERSAL PLASTICS CORPORATION 





NEW BRUNSWICK . NEW JERSEY 
New York Office: New York 17: 12 East 41st Street Philadelphia 6: Paragon Sales Co., Inc., 402 Cherry Street 
Chicago 3: Steel Mill Products Co., Inc., 176 West Adams Street Detroit 2: June & Company, 719 New Center Building 
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TEXTILE FABRICS 


FOR PLASTIC LAMINATES 


The 20 mills in the Deering Milliken 
group, with nearly a million spindles 
and 25,000 looms, produce a wide 
variety of cotton and synthetic fabrics. 
Our facilities and knowledge of textiles 


are at the service of the plastics industry. 

















DEERING MILLIKEN & COMPANY 


INCORPORATED 


240 CHURCH STREET, NEW YORK 13, N. Y. 


Chicago Sales Office: los Angeles Sales Office: 
300 West Adams Street 111 West Seventh Street 


Dallas Sales Office: 
503 Texas Bank Bidg. 


























The Future belongs to those who Plan Today 


indispensable as replacements for vital ma 


Each experience, from infancy on, should 
give us new wisdom. It is up to us to use 
our present hard-learned lessons to good 
advantage, so the future will prove well 
worth the prodigal price our boys are pay- 
ing in blood and suffering. Day after day, 
the thermoplastics industry gains knowledge 
of new materials, makes great strides in pro- 
duction methods, and adds to its already 
impressive list of uses. These developments 
are now important contributions in our 
drive to overcome the forces of destruction, 


for plastics have proved 


terials needed elsewhere in the war effort 

The skill and knowledge we are gaining 
are now devoted to winning the war. They 
will be important instruments of Progress 
when Victory is ours, and we are struggling 
to achiev Ca successful transition to Peace 
time Prosperity. In the meantime, let out 
engineering and creative staffs assist you 
with any war or postwar problems and 
give you the benefit of our experience with 
the most recent developments in materials 


for molded and extrusion process plastics 


ELMER E. MILLS CORPORATION 


Write on your letterhead for th 

Injection Molded and Extruded 
Plastics Catalog Ill or for th 
TIHERS-PRAGTIG * thing and 


fittings circular.*Made of Saran 


Lustron, Loalin, Vinylite, 


153 WEST HURON STREET, CHICAGO 10, ILLINOIS 


Molders of Tenite, Lumarith, Plastacele, Fibestos, Lucite, Crystallite Polystyrene, Styron, 
Mills -Plastic, Saran and Other Thermoplastic Materials 








BASIC INFORMATION 
jor the 
USER and BUYER 
oe e 
Astonishing! 
Undoubtedly many who sent in for our illustrated booklet, “Basic 
Information for the Buyer and User,” were astonished at the rami- 
fications of Coated Abrasives. In 1943, for instance, we sold some 
23,600 separate items—differing in mineral, type of coating, back- 
ing, bond, grit number and form. 





It is because of this tremendous variety that we have continued to 
suggest your calling in one of our Field Engineers for consultation 
on just which one of all these will do any specific job best. 


He also knows machines and machine speeds. And the purchase 
of a modern piece of equipment or a change in present operation 
can mean as much as a hundred percent increase in production, a 


far better finish—or both. 


While our primary aim is to produce only the very highest grade 
of abrasive materials, we feel very strongly that our obligation is not 
ended until any user gets the very utmost out of our products. 
And again it is astonishing how often this is simply a matter of 
proper selection. Why not contact our nearest branch. 


Pioneers in Better Coated Abrasives Since 1872 








BRANCHES: Boston, Buffalo, Chicago, Cleveland, 
B E A R M A N N I N G Cincinnati, Grand Rapids, High Point, Indianapolis, 


(DIVISION OF NORTON COMPANY ) UALITY ABRASIVE 





Detroit, Los Angeles, New York, San Francisco, 


TROY, N. Y. NORTON ABRASIVES Philadelphia, St. Louis, Tacoma. 
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ROCKY RIDGE DRIVE 
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CLEVELAND 
5713 EUCLID AVE. 
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SERVICE—WITH A LONG REACH 


ieee Make a note of Consolidated’s conveniently spotted branch service 
centers... And as plastics production problems confront you, 
contact the office nearest to you. These home-backed branches 
are staffed by plastics technicians with a special know-how for 
starting things right and for getting them done the same way! 


Consolidated 


MOLDED PRODUCTS Corporation 


W@W 309 CHERRY STREET, SCRANTON 2, PA. 











LIGHT but TOUGH! 


CHEMACO CELLULOSE ACETATE is light, tough, resilient —able to withstand im- 
pact. It is available now for all war uses and most essential civilian applications in water- 
clear crystal, translucent and opaque materials in a wide range of colors. Parts molded 
from Chemaco Cellulose Acetate are outstanding for fine, lustrous surfaces, brilliant color 
or crystal clarity, warmth and pleasant feel to the touch, stability and lightness. 


Molding compounds are available for extrusion, compression and injection molding and are 
adaptable to varied specifications. Consult our engineers when you are specifying plas- 
tics. They can help you determine the correct material and formula. Chemaco Corporation, 
subsidiary of Manufacturers Chemica: Corporation, Berkeley Heights, N. J. Manufacturers 
of Cellulose Acetate, Ethyl Cellulose, Polystyrene and Vinyl Compounds. Branch offices in 
Cleveland, Los Angeles, San Francisco, Montreal and Toronto. 


\Plastics to Mold the Future 
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before curing. 


KYS-ITE 





Versatile is one word for Kysite. Successful is another. This 
remarkable thermo-setting plastic is doing a real job for essential 
industries today, and its performance has earned Kysite its place 


on today’s specification sheets for tomorrow’s products. Here 
are some of the reasons. 






SHAPES for Kysite forms can be simple or intricate; 
can incorporate permanent metal inserts. Preforming before curing 


insures dimensional stability and saves production, machining, finish- 
ing and assembly operations. 


PRACTICAL and varied in application because of 
its dielectric and non-reverberating properties, impact strength (4 to 
5 times greater than ordinary plastics), effectiveness under wide tem- 
perature variations, and resilient strength. 


ATTRACTIVE and light in weight Kysite comes 
in many rich, beautiful colors and lustrous finish; is unaffected by 
boiling water, mild acid solutions, grease and alcohol. 


KEYES 


MOLDED PRODUCTS 


We will again be able to custom mold to your specifications 
as completed war contracts release our manufacturing 
facilities. The wait may not be long, and production is 
being scheduled as orders are placed. May we suggest 
you contact us promptly? 





MOLDED 
PLASTICS 


Vital Services to Customers 
Make Reynolds Pre-eminent 
in Molded Plastics 


Plastic molding, at Reynolds, means re- 
sourcefulness . . . intelligent ingenuity 

. « expert craftsmen .. . and the deter- 
mination to protect the interest of 
Reynolds customers . . . all with a deep 
appreciation of the problems of the other 
fellow. 

Reynolds service will take you all the 
way through designs, molds and com- 
plete finish. 

Plastics fabrication by compression, 
injection, extrusion, sheet forming. 

INVEST IN WAR BONDS 
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FOOTBALL PLAYERS are protected with 
head gear and other guards made of 
National Vulcanized Fibre—it combines 
toughness with lightness in weight—half 
the weight of aluminum. One of the 
strongest materials per unit weight, known. 


Vul-Cot WASTE BASKETS of National 
Vulcanized Fibre have wide use in offices, 
institutions, homes. Carry a 5 year guaran- 
tee, made in wide range of attractive colors 
and shapes; won't splinter or corrode. Look 
for Indian Head Trade Mark. 


TRUNKS and LUGGAGE of quality are 
made of National Vulcanized Fibre. It 
provides lightness in weight, great strength 
and durability. Its tough resiliency gives 
luggage the ability to withstand hardest 
use. for Indian Head Trade Mark. 


These new ration tokens... 


They're made of something that you may 
never have seen before, but to men in the 
electrical and other important industries, 


this remarkable 


material has been well 


known for over 70 years. 


But to tell you simply what it is . . . 


we take cellu- 


lose, treat it chemically to change its structure, then 
we remove the chemicals by a long puring process. 
The resultant product— National Vulcanized Fibre. 


That’s what your tokens that cut down shopping 
time are made of—that’s what thousands of products 
you see or use every day depend upon. A few are 


pictured below. 


WELDERS use shields made of National 
Vulcanized Fibre for it can be molded into 
just the right shape. Its light-weight, 
resilient, non-denting, and durable qual- 
ities make it practical, economical and 
long-lasting for this industrial use. 


RAILROADS—In automatic block sig- 
nal systems, the only electrical insulatin 
material yet found to possess the requirec 
durability and resistance to deformation, 
is ‘National Vulcanized Fibre. It insures 
dependable operation of signal systems. 


Your SHOES—Yes, even there, the 
chances are you will find National Vul- 
canized Fibre. It is used in women’s shoes 
as a heel seat reinforcement, because it 
provides a strong base, a tighter seat and 
prevents the heels from pulling off. 


HELMETS that protect workers in mines, 
shipyards and hazardous industrial jobs 
are made of National Vulcanized Fibre. It 
helps prevent injuries—has remarkable 
property of absorbing impact blows and 
distributing their forces. 


AIRPLANES—In planes, countless parts 
are fabricated from National Vulcanized 
Fibre for it combines high dielectric and 
mechanical strength, shock and wear- 
resisting properties. A well-known use is 
the por in the famous self-locking nut. 





MANUFACTURERS! DESIGNERS! ENGINEERS! 


Send for a Free Copy of 

our eight-page folder 

which suggests practical 

and economical uses to 

which you con put this 
versatile motericol possessing such an 
unusual combination of physical, electrical 
and mechanical properties. Please write on 
your company letterhead. 


NATIONAL VULCANIZED FIBRE CO. 


Wilmington 99, Delaware 

















Lester Engineers are now 
perfecting new equipment 
which will loom large 
in your plans for better 
plastics production 
Watch Lester for latest 
developments - 








National Distributors: snd Rey — a 
LESTER-PHOENIX CHICAGO = SAN FRANCISCO 
CINCINNATI 
INC. \. Foreign Agents 
es DOWDING & DOLL, LTD.. 


2711 CHURCH AVENUE LONDON. ENGLAND 
CLEVELAND, OHIO SCOTT & HOLLADAY PTY. LTD. 


INJECTION MOLDING MACHINES & WELLINGTON. NZ. 
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Fittractively Finished With tHE HELP 


OF LEA METHODS and MATERIALS 


This isn't war work, as so much in plastics and 
metals is today. But it does involve the produc- 
tion of articles needed to help maintain, so far as 
possible, our normal business contacts, one of 
which is to display available merchandise attrac- 
tively. These Shoe and Hosiery Stands, made of 
LUCITE or PLEXIGLAS by Transposter Service of 
Boston, contribute their share. 


But note how dainty and delicate they are. Ittakes 
real skill, the proper methods and proper materials 


rue LEA manuractuRING co. 


Waterbury 86, Conn. 


to finish these stands without damaging them. 
LEA Finishing Specialists helped to devise proper 
finishing methods and are providing the materials 
as needed. 


This finishing service to Transposter is typical of 
what LEA can do and is doing for the plastic 
industry as a whole. Perhaps you have a finish- 
ing problem that is bothering you. he 

Why not call in a LEA special- ;,; 

ist? 4} 


Burring, Buffing and Polishing . . . Manufacturers and Specialists in the 
Development of Production Methods and Compositions 
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SOUTH BEND TOOLROOM LATHES 
jor Drecision Machine YU 


TRAINING HELPS 

Sound films, books, wall charts, 

and bulletins are available for 

training lathe operators. Write for 
a copy of Bulletin 21-C. 


Skilled craftsmanship combined with excellent design in 
South Bend Toolroom Lathes make them highly efficient for 
machining work to precision limits. 

Their accuracy, speed, and smooth power assure fine fin- 
ishes. Wide ranges of turning and facing power feeds, thread 
cutting feeds, and spindle speeds, plus ease of operation, help 
to simplify the exacting jobs. 

South Bend Toolroom Lathes and Engine Lathes are made 
with 9”, 10”, 13”, 1414", and 16” swings. South Bend Precision 
Turret Lathes are made with 9” and 10” swings. Write for 
a copy of Catalog 100-C. 


SOUTH BEND LATHE WORKS 


SOUTH BEND 22, INDIANA LATHE BUILDERS FOR 37 YEARS 
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“Interior of Velon” will be a feature of postwar for homes, offices, insti- 
tutions—as well as for trains, planes, buses, cars. 

It will mean an endless variety of colors—practical in even the most deli- 
cate shades — for upholstery and seating, for draperies, curtains, paneling, 
window screens, and for any kind of colorful trim. 

It will mean not only new beauty—but a new durability, too! For Velon, 
in every form, has a unique ability to “take it” day after day, year after 
year, and always look new. 

It can be wiped sparkling clean and dry in a few seconds, with water or 
with cleaning fluid. And Velon is highly resistant to fire, grease, acids, 
alkalies, solvents—is virtually indestructible. 


Keep your eye on Velon, It will be a key word in your basic English? 


P.S. For completely modern seats, make the cushioning Foamex. 
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*TRADE MARK © PRONOUNCED VEL-LON 
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MICARTA 
meets problems 
like these and 
hundreds more 


SMOOTH sssmeee Oe OuGH 
Destroyers, destroyer escort vessels, | 
many other U. S. Navy and Maritime v 
on Micarta stern tube bearings. : 
shocks of heavy seas, multiplies beset 


as 400 per cent, is unharmed by constant immersion — 


in salt water. 
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LAMINATED INDUSTRIAL PLASTICS AT WORK 





_ ainenart PARTS like guides, 
ac brackets are made 


What are the practical facts about new uses for industrial 
plastics? Where have war uses actually proved plastics to be 
permanent and better replacement materials—not substitutes, 
nor “materials of the future?” 

MICARTA provides authoritative, factual answers to these .i. = a } Ng hes 
questions. MICARTA has countless uses yet unknown—but e eee om De 
tangible facts about its performance in almost any use can be ° : hey . into intricate 
found in current, existing applications. MICARTA is the num- o> asive 
ber one example of industrial plastics at work . . . the product 
of the largest laminators of industrial plastics—Westinghouse. 

The uses of MICARTA shown here are but a few of thou- 
sands. Performance data on many, such as MICARTA aircraft 
applications, dates from as long ago as 1917. The length and 
breadth of this experience in the practical application of plastics 
provide an unequalled fund of facts to guide designers and 
engineers. 

Essential facts about MICARTA are contained in the new 
MICARTA Data Book B-3184-A. Ask for your copy. weather : 
house Electric & Mfg. Co., East Pittsburgh, Pan Demelae 
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Anyone can drive Phillips Screws! 
Time was when it took real “he- 
men” to drive screws. They had 
to be strong . . . had to have skilled 
hands . . . had to be trained. But 
today the job’s a cinch for anyone! 
What makes it a cinch is the 
Phillips Recessed Head Screw - 
the screw which, time studies 
prove, steps up screw driving 
speed as much as 50 per cent. 
With Phillips Recessed Head 
Screws, there’s no premium on 
brawn! They drive easy — because 
turning power is fully utilized. 
Nor - there any premium on 


.’ MAYBE~~SMART? COULD BE! 
NOT MUCH ~~~~~~ BUT. 
BROTHER, SHE'LL DO A WHALE OF A JOB 






training or skill. Dangerous driv- 
er skids are out, and workers just 
can’t fumble, make wobbly starts, 
or drive slantwise. 

As a result, untrained girls 
quickly match anything experi- 
enced male operators do — driving 
Phillips Screws. 

Think what this means to you 
in (1) man-and-training hours 
saved, in (2) increased produc- 
tion, in (3) finer workmanship. 
Then ask yourself if you're get- 
ting the same eee from 
slotted head screws . . . or from 
any other type you're wsieg, 
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Flame Resistance 


Non-flammable wire and cable insulation may not be 
as vital on your installations as on a warship But the 
insulation that has demonstrated this property in 
battle, and has come through, despite flame, corrosive 
brine, oil and grease, may be worth your careful con- 
sideration. 

VinYLITE plastic wire and cable insulation will not 
support combustion. It is non-oxidizing, and highly 
resistant to abrasion. It is also resistant to acids, alka- 
lies, oils, greases, and common solvents. It can be 
made in a wide variety of colors. 

What do these properties mean to you? Insulation 


AN IMPORTANT INSULATION 
REQUIREMENT FOR YOU? 


safety in railway, marine, automotive, and general in- 
dustrial wiring? More dependable insulation for power 
and lighting circuits? Oil and water-resistant portable 
cords? Easier identification of circuits? Write Depart- 
ment 7 for technical information on the properties, 
advantages, and broad range of usefulness of wire and 


cable insulated with Viny.tre plastics. 


Plastics Division 
CARBIDE AND CARBON CHEMICALS CORPORATION 
Unit of Union Carbide and Carbon Corporation 


uce 


30 East 42NpD STREET New York 17, N. Y. 
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Developed for War... 
Projected for Peace 


LUMINESCENT PIGMENTS 


have been used extensively in a wide variety of war appli- 
cations— phosphorescent marking tapes, signs, fluorescent 
maps, instrument dials and instruction plates, computers 
and charts, correction sheets, and the like. Many practical 
post-war applications are indicated, a few of which are 
illustrated on this page. 

These pigments are no longer novelties at $30 per Ib., 
but commercial products at down-to-earth prices of from 
90c to $2.50 per Ib., available in 16 grades and color types, 
for use in: 

@ Paints and Lacquers 

® Coated and Filled Paper ® Printing Inks © 

®@ Coated and Printed Textiles ®@ Decalcomanias 

Our new booklet “The ABC of Luminescence’”’ should 
suggest many ways in which these pigments can be used 
in your products of tomorrow. Your copy will be mailed 
to you on request. 


@ Plastics 


PHOSPHORESCENT TRADE-MARKS, or name 
plates on your products “glow”. in the 
dark, leaving a lasting impression on 
consumers’ minds. 


PHOSPHORESCENT SIGNS (plastic, painted, 
printed) give directional or instructional 
guidance in the dark in the event of 
power failure or emergency. Photo- 
graphs: (1 & 3) taken in white light, 
and (2 & 4), photographed ir the dark. 


PHOSPHORESCENT MARKING TAPE is used ex- 
tensively aboard ship, applied as directional 
indicators to the walls of passageways, exits, 
messhalls, officers’ and crews’ quarters and 
engine rooms, and to mark and identify 
obstructions, fire-fighting stations, and 
other vital equipment. After activation by 
the ship’s lighting, the tape “glows” in the 
dark, permitting movement aboard ship, 
and evacuation in the darkness in any 
emergency. 


The photographs at the left show (ex- 
treme left) steering equipment marked 
with phosphorescent tape and (immediate 
left) how this tape “glows” in the dark. 


LUMINESCENT TEXTILES in the form of draperies, lamp 
shades, etc. may help to decorate the post-war theatre, 
hotel room, cocktail lounge or home to permit movement 
in the dark. 


THE POST-WAR BILLBOARDS, posters and displays may carry 
one message in daylight, a different luminescent one at 
night, or luminescent on-and-off flash effects in the dark. 


COLORFUL, LUMINESCENT EFFECTS (painted, printed, plastic) 
for interior decoration in semi-darkness, as illustrated 
above (left) in daylight, and (right) taken in the dark. 
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DEVELOPMENT PRODUCTS DIVISION 
THE NEW JERSEY ZINC COMPANY 
160 FRONT STREET ¢ NEW YORK 7, N. Y. 
Chicago * Boston ¢ Cleveland « San Francisco 





a We hee Apee Oo HOM Abe 9. shy 





TIMKEN 


TAPERED ROLLER 3EARINGS 





On no job, anywhere, is phenolic 
resin called upon to give a rougher, 


tougher performance than in Ameri- 


ca's war-weary grinding wheels. 


Varcum Resins are high on the 
favorite supply lists of the country's 


finest manufacturers of abrasive 


wheels. There's a reason for this preference and it's one 
with which you'll heartily agree . . . once you've worked with a 


“custom-tailored’’ Varcum Resin. 


Varcum Resins will definitely do a better job for you because 
they are custom made to fit your specifications and to solve 
your particular resin problems. Our research men would like 
to work with you on those problems. Their talents and energies 
are at your disposal. Write us today, outlining your resin 
problems, and let us present you with a practical solution. 


Naturally, there is no obligation on your part and we're sure 


you'll be more than pleased i 
with the result. \ | A R | 


CHEMICAL CORPORATION 
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CUSTOM-MADE RESINS FOR THE WORLD’S FINEST PRODUCTS 
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QS taAM jiggled the lid of many a 
kettle before James Watt asked 
why ... and went on to make steam 
work an engine that helped touch 
off the Industrial Revolution. 

Plastics ‘provide similar oppor- 
tunities for investigation. 

Possibly you haven't used plastics 
for as many applications as you 
profitably might. Perhaps you haven't 
looked into plastics at all . . . but 


SHEETS - RODS - TUBES - FABRICATED PARTS 
MOLDED-LAMINATED - MOLDED-MACERATED 





When Watt asked Why, Steam went to Work 


should. So, a suggestion: If you, with 
your first-hand knowledge of the 
properties you need in a material, 
will tell us what your physical, 
chemical, electrical, or mechanical 


requirements are, we will quickly 
see whether our type of technical 
plastics can help you in any of your 
current or future applications. Write 
for the complete Synthane catalog. 
Synthane Corporation, Oaks, Penna. 


Pian your present and future products with Synthane Technical Piastics 





Synthane technical plastics are easy to machine by usual 
shop methods. However, the work of the production 
department can be simplified and costs and spoilage 
reduced by following these suggestions when designing 
ports: 


PUNCHED OR SHAVED EDGES —Punching produces a relatively smooth 
edge in thicknesses up to 1/16 in. For extra smoothness, especially in 
thicknesses over 1/16 in., shaving should be specified. 


PUNCHED vs. DRILLED HOLES —Tolerance can be held closer on drilled 
holes than on punched holes but rarely is the occuracy of o drilled 
hole necessary if the hole con be punched. 


DIAMETER OF PUNCHED HOLES—The 
preferred ratio of hole diameter 
to thickness of material is not less 
than 1:1. That is, the diameter of 
@ punched hole should not be less 
than thickness of sheet. 























DISTANCE BETWEEN PUNCHED HOLES 
—PUNCHED HOLES NEAR EDGES 
—The distance between the cir- 
cumferences of punched holes or 
between the circumference of a 
punched hole and the edge of a 
piece should not be less than 1-1/2 
times the thickness of the piece. 


HOLES PARALLEL TO LAMINATIONS— 
Avoid large holes parallel to 
laminations where subsequent 
pressure, as from o screw, might 
injure the piece. 








DESIGN FOR MACHINING WITH STAND- 
ARD TOOLS—tTry to design parts so 
that machining can be done with 
standard tools or cutters. Specify 
standard size holes and slots 
wherever possible to avoid special 
tooling. 


TOLERAMCES——Give careful consideration to tolerances. It is poor 
economy to specify closer tolerances than are actually needed. As a 
matter of fact, laminated plastics cannot be held to tolerances such 
@s .000"—.0005". The minimum tolerance advisable on dimensions 


under 1/2 in. is a total of .002”. This tolerance is the absolute minimum 
and all parts should be designed with greater tolerances if possible. 


TAPPING TOLERANCES — Tapping should not be specified closer than a 
Class 2 fit with 65 to 70% of thread. Additional thread depth would 
add very little strength at the risk of breaking threads. 





TAPPING IN A BLIND HOLE — When 
tapping in a blind hole, allow a 
depth of several threads from the 
bottom of the hole to first full 
thread for clearance. 








AVOID IRREGULARLY SHAPED HOLES 
—tliminate, wherever possible, 
irregularly shaped holes unless 
the thickness of the piece permits 
punching. irregularly shaped holes 
on thicker sections can be made, 
but special tools are required. 


Try to avo wregutar holes unless 
prece is thin enough to be punched 


IRREGULAR COUNTER BORES AND RE- 
CESSES —tliminate entirely all ir- 
regular counter bores and recesses 


ee 


(except round). 





MILLED SLOT WITH SQUARE CORNERS — Avoid 
stopping a milled slot with square corners. 
Allow the bottom of the slot to emerge to the 
surface with the natural contour of the cutter. 
“Climb” milling is recommended. 











MARKING PARTS—Most parts can be marked with a punch, engraved 
or printed by the Synthographic process. The thinnest of materials 
can be printed. 


FORCED FiTS—tThe close tolerances required for forced fits in metal are 
not at all necessary in Synthane. Males can be as much as .005” 
oversize. 





PLASTIC LAMINATES 
74 feu current applications of 
RIEGEL-X PAPERS 


THE ACCEPTED STANDARD 
FOR PAPER BASE 
LAMINATED PAPERS 
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RIEGEL 


A group of plain and impregnated base papers for 
both fluid and direct pressure plastic laminates 
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call it “Know How”... 


There are many names for skill and ex- Now our many skills are turned to pro- 

















perience but no substitute for the combi- ducing the tools and dies and parts 





nation. Through 15 years of peacetime 
’ ; needed for war. We are proud that each 
production, Allied Products Corporation 


perfected the skill of its craftsmen and of our four plants flies the Army-Navy 


the facilities of its four great plants. “E” for excellence of production. 


ALLIED PRODUCTS CORPORATION 
Detroit and Hillsdale, Michigan 
Precision Aircraft Parts ... Plastic Molds .. . Interchangeable Punches and Dies... Production Parts 


Sheet Metal Dies . . . Jigs and Fixtures ... Cold Forged Parts 
BUY MORE WAR BONDS 


lnitexchanqeable 
Punch and Die 


Perfected by Richard 
Brothers Division of Allied 
Products Corporation, this 
unit is now widely used in all 
metal working fields. Stand- 
ard size square, round or 
end retainers are of case- 
hardened steel. The retainer 
is fitted with a patented ball 
bearing and spring lock 
which holds the punch or die 
securely but permits easy 
changing without removing 
the die from the press. In- 
terchangeable punches are of 
water-hardened steel, rigidly 
tested and inspected. Carried 
in stock in a wide range of 
standard sizes. Special size 
retainer plates, punches and 
dies made to order. Write for 


the complete R-B catalog. 
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Illustrated above is a complete Richard Brothers Inter- 





hangeable Punch and Die assembly showing the method 


“IT’S AN of releasing either the punch or die simply by depressing 


- ball bearing with the special hand tool provided. 
ALLIED PRODUCT 
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IN 


“Serving Industry... 
Which Serves Mankind” 


MONSANTO CHEMICAL COMPANY, 
producer of more than 300 basic 
chemical and plastics products, an- 
nounces acquisition of I. F. Laucks, 
Inc., world’s largest manufacturer 
of industrial glues. 


Through this step, Monsanto rounds 
out a complete service to another of 
America’s basic industries . . . the 
forest-products field. These combined 
facilities include: 


I. F. Laucks, Inc., experience of more 
than two decades; PLUS the Laucks per- 
sonnel, maintained intact to provide the 
individualized and specialized service for 
which Laucks is famous; PLUS the I. F. 
Laucks,Inc.,plants in Seattle,V ancouver, 
B. C., and Los Angeles and other Laucks, 
Inc., interests elsewhere 
in the United States, 
Canada and overseas 








:. 


... PLUS the six Monsanto research 
laboratories, including a central research 
laboratory —one of the largest in this 
country devoted exclusively to advance 
industrial research 


... PLUS nineteen Monsanto manu- 


facturing plants in the United States and 


additional plants in England, Wales, 
Canada, Australia and Brazil— pro- 
ducing a range of commodities extending 


from heavy chemicals through fine phar- 


maceuticals and food chemicals to one of 
the widest ranges of plastics in existence 


... PLUS facilities to supply raw mate- 
rials for existing and potential forest- 
product applications that are possible 
only in an integrated operation such as 
that now afforded by the union of 
Laucks and Monsanto. 
Monsanto CHEMICAL 
Company, St. Louts 4. 








MONSANTO 





CHEMICALS ~ PLASTICS 


SERVING INDUSTRY...WHICH SERVES MANKIND 


At 














MAY * 1044 








57 












During the past five years, one set of 
progressive operation dies made of Graph-Mo Steel 
produced 6,000,000 clutch housings for automobile 
window regulators. 


Even with this impressive record, these dies are continu- 
ing to provide trouble-free performance and to produce 
perfect, scratch-free parts that are accurate to .002”. 


This kind of proven performance is responsible for 
the steadily increasing popularity of Graph-Mo and 
the other Graphitic Steels, Graph-Tung, Graph-Sil, 
Graph-Al and Graph-M.N.S. 


Include these five steels in your Post War plans. They 
will increase production and cut costs because they 
wear longer, they machine at least 25% faster than com- 
peting steels and they have less tendency to score work. 


One of our metallurgical engineers will be glad to 
recommend the proper Graphitic Steel for any specific 
application you have in mind. Steel and Tube Division, 
The Timken Roller Bearing Company, Canton 6, Ohio. 


TIMKEN 


TRADE-MARK REG. U. &. PAT. OFF. 


GRAPHITIC STEELS 











Plastic Parts of Bevery Description 


Nr. Louis Prastie 


MOULDING COMPANY 


SAINT LOUIS 
MISSOURI 


ire m SARAN TUBING 


MOULDED PARTS 























PT gm famed copybook error has nothing on the 
plastics industry. 


Plastics are really moving. And they are moving in all direc- 


tions at once—something like an exploding charge of TNT. 


The dynamics are not something we claim to comprehend. 


We're only molders, not economists or statisticians. 


_ We've watched the number of raw materials grow—seen 
a a 

the perfection of each—watched the new applications pour 
forth. In fact, we’ve contributed a few applications ourselves, 


and even designed some equipment to help keep the party 


lively. 


“A Ready Refer. All in all, plastics are fascinating materials and if you haven't 
ence for ics"’ 
written for the 
layman, is now in 


found out about them yet, you should. 


its seventh edi- Perhaps we may be able to help you. We mold all of the 
tion. If you are a ; 
user or a potential moldable ones and have been for some time. 


user of molded plastics, write uson letter- 
head for a of this plain not ard mena 
explanation uses and characteristics. 
Free to business firms and government ser- oe 


BOONTON MOLDING COMPANY 


seenep memen. * NEW JERSEY Tel. Boonton 8-2020 
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An outstanding example of the ability of Plastex engineers to 
assist aggressive manufacturers in redesigning products or parts. 
The product illustrated above is made entirely of extruded plastics 
and phenol laminates . . . with the result that the product now 
has improved appearance, greater ease in handling, is lighter 
in weight and non-corrosive. If you have a problem of production 
for war or of planning for peace . . . contact us today. 


e PLASTEX ¢ 


THE PLASTEX CORP. © COLUMBUS, OHIO 
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Your Plastics will have to meet new con- 
ditions . . . fit new requirements . . . do an 
entirely different job in the world of 
tomorrow. 


Are they equal to these new demands? 


Will your Plastics sell as readily in the 


face of competition as they do today? Will 
your Plastics prove superior for a par- 
ticular job than other materials, both old 
and new? 

Only Scientific Testing has all the 
answers. We are prepared to test your 
Plastics from every conceivable viewpoint 
of serviceability . . . and to test them for 
application to any type of use. 

These facts will enable you to plan for 
tomorrow with certainty . . . instead of 
guesswork. Write for price list of routine 


tests. 


INDUSTRIAL X-RAY 


We have a heavy-duty, Westinghouse 220 kv industrial 
x-ray. Operated by skilled technicians, trained to read radio- 
graphic images properly, this x-ray is now available for 
uncovering hidden structural defects in products made of 
Plastics, as well as other materials. Write or phone for a 
personal meeting with our x-ray engineers . . . either here 
or at your plant. 


* Member of A.C. C.L * Americon Council of Commercial! Laboratories 


UNITED STATES TESTING COMPANY, INC. 


ESTABLISHED 1880 


HOBOKEN, NEW JERSEY 


PHILADELPHIA PA. GREENSEORO, N.C. WOONSOCKET, #. 1 CHICAGO, ILL. NEW YORK, WN. ¥. 








We Don't Know What It Will Look Like, But We Do 


Know... 


It hasn't been the custom of this company to indulge in 
whimsies or dreams. We deal in plastics—extruded plas- 
tics. True, many applications that were considered 
almost fantastic a few years ago have become realities 


through ii RCOID developments. Our interest lies in 
the realistic approach to definite industrial problems. 


On the post-war car, we offer no flights of fancy. We 
offer extruded plastics, both rigid and flexible. We 
intend to make them in the profiles that designers will 
need. Developments are still in the making. We are 
working now with “‘feet-on-the-ground” designers and 
engineers who are working to build—not dream—post- 
war vehicles. 


We also do injection molding. 


ORIGINATORS OF DRY PROCESS PLASTIC EXTRUSION 





Lichter weight, greater speed, higher 
safety standards, longer life, lower travel 
and transportation costs ... have been the 
lengthening shadows which have forecast 
our modern methods of overland trans- 
portation. 

One C-D product, DIAMOND Vuican- 
ized FIBRE, early presaged revolutionary 
design changes. DVF is a tough, strong 
NON-metallic, with an extremely favor- 
able, strength-weight factor when compared to metals. It has 
a natural resilience and great ability to absorb shocks and 
vibration. It is a good electrical insulator. It is readily punched, 
machined or formed. 

In 1911 C-D introduced DILECTO, a laminated plastic, 
first called “waterproof fibre.” DILECTO has played an 
equally important part in helping advance transportation 
methods. Wherever electricity must be controlled C-D 
DILECTO provides insulation that stands up under extreme 
conditions of temperature and moisture. 

in adapting these and the other C-D NON-metallics to 
the “What Material?” problems of peace and war, the C-D 
laboratory has acquired a wealth of “know how” which is 
at your disposal to help you solve your “What Material?” 
problem. 


DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S.C. 
West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 


9 agar THE PLASTICS . .. DLECTO—< lominoted phenolic: 
CELORON—a molded phenolic: DILECTENE—a pure resin plastic es- 
suitedto U-H-F insulation ... THE NON-METALLICS, DIAMOND 
vicanized Fibre: VULCOID—resin impregnated vulcanized fibre: and 
MICABOND—built-up mica insulation. Folder GF describes all these 
products and gives standard sizes and specifications. 


\ 
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FULLY AUTOMATIC AND 100% PORTABLE 


The new No. 2P Thermex gives you every reason for using 

high frequency preheating now. It is simplicity to the nth 
degree — convenient, practical, flexible. Just roll it to the 
work, plug it in and start operating. Heat preforms one at a 
time or a tray-full ..« perfectly ... fast and thoroughly... 

at the rate of up to 4 pound a minute. Years of high fre- 
quency development and work with the plastics industry pre- 
ceded the design of the Thermex 2P unit. This knowledge of 
plastics requirements produced features such as the enclosed 
preheater cabinet, removable drawer-electrode, single timer CSUPIE, 
adjustment and many other engineering “firsts.” The Girdler 


Corporation, Thermex Division, Louisville I, Ky. A GIROLERS PRODUCT 








No. 2 Royle Continuous Vulcanizing Machine equipped with 
Stock Screw Speed Tachometer and Sperry Exactor Control. 


Extruding in 1944 with a 
1905 Royle Tubing Machine 


Yes, itis being done. Notin one isolated plant but in many where inge- 
nuity has been substituted for modern machines. These processors have 
done a grand job in literally interpreting ‘make it do.”” 

Essentially the continuous extrusion process hasn't changed a great deal 
since John Royle & Sons first introduced it sixty-four years ago. There 
have been refinements—the most apparent being in the field of tempere- 
ture control and in the development of accessory equipment. 


When the war has been won these ‘‘turn of the century” tubers will be 
retired for modern machines. The post-war Royle Extruder probably 
wont be a startling revelation. Into it will go all of the “know how” 
gained from pioneering in the continuous extrusion machinery field since 


1880. 


No. 2 Royle Tubing Machine of 1905 








JOHN ROYLE & SONS aaa 


PIONEER BUILDERS OF EXTRUSION MACHINES SINCE 


Continental Europe Home Office Ohio 
inn Be @ ) itd BH. Davis = J. W. VanRiper 1. Chastcher PATERSON 3, NEW JERSEY 


Sherwood 2-8262 University 3726 
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Typical Bonds 
with CORDO Adhesives 


Plastics—glass—wood—metals—rigid and flexible, to each another 
and to one another... all are being bonded successfully and per- 
manently with CORDO Adhesives. 

A constantly increasing range of adhesive types is being devel- 
oped for specific bonding problems, strengths, applications. Within 
this range or in the laboratory stage may be the solutions to some 
of your present or post-war bonding problems. 


Actual Photograph 


Please write, giving all essential data: bond strengths necessary, 
service requirements, materials to be used, pressure and baking 
methods available. 


*VINYUTE IS THE REGISTERED TRADE MARK OF CARBIDE AND CARBON CHEMICALS CORPORATION 


CORDO CHEMICAL CORPORATION 
34 Smith Street, Norwalk, Connecticut 
INDUSTRIAL COATINGS « FINISHES «+ INDUSTRIAL ADHESIVES 

















p.398 PLYOPHEN 


zoom past all 
army-navy tests 














nlywoods | 
bonded with 


WORLD-WIDE | 
pistripution | REICHHOLD CHEMICALS, INC. 


General Offices and Main Plant, Detroit 20, Michigan 
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Here’s a resin glue for plywood bonding with 
everything a bonding agent ought to have. 


P-398 Plyophen is easy to use: No catalyst is re- 
quired . . . it can be used as received or thinned 
with water .. . it will give satisfactory results 
with or without walnut shell flour. 


P-398 Plyophen simplifies manufacturing: Pres- 
sures from 50 lbs. to 250 lbs. are sufficient .. . it 
cures in 4 to 6 minutes at temperatures from 250 


to 300°F. 


P-398 Plyophen produces sound plywood: Wood 
failures are very high—averaging 90 to 100% ... 
break tests, wet and dry, are well over Army-Navy 
Aeronautical Specifications AN-NN-P-51lb—as well 
as Commercial Standards CS45-42 for exterior 
types of Douglas Fir plywood. 


Just as important—P-398 Plyophen is available in 
volume—as are all the RCI phenolic bonding and 
impregnating resins in the extensive Plyophen 
line. 


Write for exact details of numerous tests and rec- 
ommended application methods direct to the 
Sales Department in Detroit. 





Other plants: Brooklyn, New York + Elizabeth, New Jersey + South San Francisco, California + Tuscaloosa, Alabama + Liverpool, England + Sydney, Australic 


SYNTHETIC RESINS a 
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CHEMICAL COLORS 


INDUSTRIAL PLASTICS = INDUSTRIAL CHEMICALS 
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No prompting from the audience, please! Our prestidigi- 
tator is well aware that this war won't change the physical 
characteristics of Peter Bunny. Post-War or Pre-War . . . 
both are conceived in the same mold . . . made of identi- 


cal materials. 





Plastics are light in weight, easy to han- 
dle, add color and cheer to humdrum 
kitchen tasks. The Juice Extractor, Fruit 
Knife and Grater shown here, are defin- 
itely not Post-War Rabbits. They'll be 
molded of plastics, come peace-time! 


We notice with considerable apprehension, the application of plastics as sub- 
stitute materials (due to shortages, priorities, etc . . .) to a multitude of prod- 
ucts. Products that “belong” in other materials. When conditions return to 
normal, these products (same as Peter Bunny) will be created from the orig- 
inal mold . . . made of the identical materials used in Pre-War days. That's 


why we call them Post-War Rabbits. 


PRECISION engineers are versatile. We have had experience in introducing 
many entirely dissimilar industries and items to plastics. In every case the 
application was right . . . not a Post War Rabbit in the lot! Feel free to use 
our experience when considering plans for your future business. We are eager 


to create new and better products of plastics . . . properly! 


PRECISION 


PLASTICS COMPANY 
1724 W. INDIANA AVE., PHILADELPHIA 32, PA. 
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HE superior skill of American pilots is techniques, an unsurpassed knowledge of simple 
y pee air battles on every fighting front. and intricate steel reinforced injection molding. 
In the same sense, it’s the superior skill and the Many peacetime products we've made have 
long experience of Sinko Plastic Engineers which helped to capture coveted markets. For your 
are responsible for the extraordinary success of own best interests, discuss your post-war plans 


so many intricate Sinko Injection Moldings. and products with a Sinko engineer, NOW! 


Sinko has been making better tools and dies for 
25 years .. . ahd better injection moldings ever 
since thermoplastics were introduced. Small 


wonder we've developed superior methods and 


SINKO TOOL & MANUFACTURING COMPANY, 351 NO. CRAWFORD AVENUE, CHICAGO, ILLINOIS 
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MAKALOT 


Thermosetting 


War Compounds 


have that extra something for trouble- 
production. We offer the following 

istanding Phenolic thermosetting 
fies in their particular fields: 


GENERAL PURPOSE 


fot #1163—-Available for CFG con- 
Unsurpassed in molding and 
quality. 
alot #1962—Special General pur- 
. Supreme for the past 7 years for satisfactory mold 
inkage. NEVER CRACKS AROUND INSERTS. 


IMPACT 


ot #93C—For CFI-10 work. Approaches CFI-20 in 
mgth, yet has flowing and molding qualities equal 
many wood-filled compounds. 

ot #95—Equivalent in impact strength to CFI-20 re- 
rements. 

ot #1905—-Recommended for M52 Fuze molding. 
igh degree of flexibility to withstand expansion and 
traction strain of inserts. 

ot #1804—Improved Impact—preforms and molds 

general purpose, but has an impact strength 25% 


30% higher. 


cis. 


ELECTRICAL 


ot #1040—The best molding Low Loss compound 
developed for MFE work. 
ot #277-D—-Combines both heat and electrical quali- 


HEAT RESISTING 


ot #7580—Meets Underwriters Laboratory specifi- 
ions for Heater plugs. 

ot #75-D—-Highest heat resistant material. Superior 
Siding qualities, no sticking. 
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CONSERVE PHENOLICS! SPECIFY: 
MAKALOT K.E.M. 


This ATTRACTIVE CAFETERIA TRAY, molded from 
K.E.M.—15% Phenol, is being used to serve Food to the 
ARMED FORCES, DEFENSE PLANTS and HOSPITALS. 
Molded under the same general conditions as Phenolics, 
vast savings in both Phenol and Formaldehyde are effected. 
K.E.M. is a semi-critical compound, requiring only mini- 
mum amounts of Formaldehyde. The Phenol used varies 
from Zero to 15%. Everything from the long narrow Bomb 
Boosters to small bottle closures have been molded of 
K.E.M. by Compression and Jet Process. 





AND NOW!!—We have developed K.E.M. RESINS 
for laminating and impregnating of wood, paper, 
textiles, etc. Available in solid form, alcoholic solu- 
tions or in water miscible form. Write us for full 


details. 


SPOT NEWS! 


Have you tried MAKALOT’S ADHESIVE #301? This 
new idea in thermoplastic adhesives is the answer where a 
really effective seal against water and alcohol are required. 


ADHESIVE #301 can be used for either air or heat dry- 
ing conditions. Application is by brush, dip or spray 


methods. 
A TRULY EFFICIENT ADHESIVE 
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262 WASHINGTON ST., BOSTON 9, MASS. 
Central States Representative: C. R. Olson, 1020 15th St., Rockford, Il. 
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Pacific Coast Representative: 


Milton Turk, 1425 S. Flower St., Los Angeles 15, Cali). 


The Independent Producer of Superior Plastics 





THEY LL HANDLE MOST OF YOUR PLASTIC FILING JOBS 
IAN 


Curves — holes — corners — straight 
edges and surfaces—square and “V” 
notches. ... Hard—soft—laminated— 
shreddy materials. . . . Roughing — 
reaming—smoothing—fitting. In 
these are found practically all of 
the conditions or factors involved 
in filing plastic products. The file 
cross-sections indicated above, in 
varying cuts, will ordinarily meet 
all or any combinations of them. 

The most commonly required 
standard file sizes are 6”, 8” and 
10” —with smaller-size special files 
(usually in Swiss Pattern) often 
needed on small, intricate instru- 
ment parts; and larger sizes on big 
units such as aircraft wing and 
fuselage forming dies. 
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BUT —files for plastics should, as 
a rule, have these important indi- 
vidual features: 

(1) Comparatively wide gullets 
to minimize clogging — especially 
when used on shreddy materials. 

2) High, thin-topped teeth for 
fast cutting and to maintain ser- 
viceable cutting edges for a long 
time under the abrasive action of 
most types of plastics. 


NICHOLSON FILE COMPANY « 44 ACORN STREET, PROVIDENCE 1, R. I., 


NAME THE JOB AND WE'LL NAME THE FILE 


The best assurance of getting The right file 
for the job is to specify Nicholson or Black 
Diamond Files marked or recommended 
“For Plastics.” Nicholson has made a care- 
ful study of files for the plastics industry. 
Our engineers will help you in solving 
any special filing problem. Contact us di- 
rect or through your mill-supply 


FREE BOOK, “FILE FILOSOPHY,” 
on kinds, use and care of files — 48 illustrated 
pages of interest to production and purchasing 
heads, foremen, mold and die makers. 


house. 


U.S.A. 


(Also Canadian Plant, Port Hope, Ont.) 


NICHOLSON 


FOR EVERY PURPOSE : mane 


FILES s ee, 
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If utilization of plastics for 
jobs they are ideally fitted 
to perform is part of your 
present and future plans — 
be sure to investigate Cardolite Resins. Round 
out your research by exploring the extensive 
applications of this unique family of resins. 
Whether used alone, or in combination with 
other materials, each type is capable of imparting 
special, desired characteristics to a wide variety 
of end products. Laboratory samples for specified 
applications will be furnished on request. 
Cardolite Resins are derived from a dark, 
mahogany-colored liquid extracted from the shell 
structure of cashew nuts. This liquid, a natural, 





\\ 





high molecular weight phenol, following refine- 
ment and treatment by aldehyde condensation 


and acid polymerization, yields useful rubber- 


IRVINGTON VARNISH & INSULATOR CO. 





4 ardelite Resins — for Impregnating, Laminating, Sealing, Coating, and Molding 


like polymers, friction-fortifying dusts, liquid 
binding resins, and molding powders. Already 
these products are used in the manufacture of 
electrical insulation, brake lining and similar 
friction elements, in the fabrication of plywood, 
paper and cloth laminates, and to improve vari- 
ous physical properties of other resins, particu- 
larly the impact strength of other phenol-alde- 
hyde resins. 

Unfortunately, perhaps even more interesting 
applications cannot be disclosed at this time, nor 
can we promise to meet all Cardolite Resin re- 
quirements of a commercial nature now. But, if 
we have suggested how a Cardolite Resin may 
answer your needs, we do urge that you write us 
of your problem. Our technical staff will extend 
all possible assistance. Please address Dept. 146. 


IRVINGTON lI, N. J. 





RESINS + EXTENDERS «+ PLASTICIZERS + EXTRUDED PLASTIC TUBING 
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We disperse synthetic rubbers, resins, gums 
and many other rubber-like materials in 
water. Let us know your requirements and 
we probably can develop a water-dispersed 
elastomer or composition that will meet your 
particular need. 
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[D), YOU BELIEVE A WATER-DISPERSED 
/MATERIAL MIGHT ANSWER YOUR PROBLEM ? 











Dispersions Process, Inc. 


under management UNITED STATES RUBBER COMPANY 
symbolizing research and development 


in water @ dispersions 








1230 SIXTH AVENUE, NEW YORK 20, N.Y. 
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Plastics replace metal 
in Pelorus Diagram, do 
better job, are lighter, 
easier to handle. 


The most interesting thing about the Pelorus Diagram is not that it 
replaced metal when metal was so scarce that the supply of instru- 
ments was dangerously low, but that it does a better job than metal. 











? It is lighter in weight, easier to handle. 
- Development necessitated determination of suitable plastic base to 
7 withstand salt water, sunlight, extreme temperatures, weather con- 
ditions without warping or buckling. 
The base is of laminated phenolic on which the design is imprinted. 
MANUFACTURING COMPANY fis has two coats of special clear lacquer baked on, The pointer is 
TET esepacemrne, enema ealan Maia at gS nen taal 
sconsin ey 1300 Met. 5-900, Ext. 650 This further contibution of Cruver to war highlights a plastics de- 
a velopment service which produces all types of molded and laminated 











TING PLASTICS TO w 
SPECIALISTS IN CONVER ie ta AR plastics to meet pre-determined requirements. The post-war implica 
LEADERS IN POST-WAR PLANNING, 100 tions of our service are as wide as industry itself. 





Kux Preform Presses 


THE NEW MASSIVE MODEL 65 PRODUCES 
PREFORMS 3° DIAMETER, HAS A 3° DIE 
FILL AND APPLIES 75 TONS PRESSURE 


This rugged preform press with its heavy 
duty, one-piece cast steel main frame will pro- 
duce odd shapes as well as round preforms. 
The pressure applied by both top and bottom 
punches results in more solid, dense preforms, 
which have less tendency to crumble or break 
during handling. This new Model 65 press is 
built to safely withstand high pressures of up 
to 75 tons at top production efficiency. 


Choice of a complete size range of machines 
in both single punch models and multiple 
punch rotaries is also available. 


PLENTY 
134 Of ¢] Ch 2B 


Model 65 


@ Write Dept. P for catalog or demonstration 





Buy MORE WAR BONDS TODAY -— 


For a Better Tomorrow 


New York ¢ Chicago e San Francisco « Atianta 
New Orleans « Jersey City « Seattle » Indian- 
apolis e Houston « Los Angeles ¢ Oakland 
Minneapolis «¢ Dallas «¢ Jacksonville 
Columbus « Tampa ¢ Fort Worth ¢ Detroit 
Cincinnati » Des Moines ¢ Oklahoma City 
Portland « Greenville © San Antonio 
Memphis « Kansas City * Milwaukee 
Bogalusa « Weslaco « St. Louis 
Hamden e« Appleton 


B” more and more War Bonds right now, so that 
when Victory is won, speeded by your ‘pur- 
chases, you will be ready to have Gaylord work with 
you on your Postwar packaging plans. 


For your new items, or for your present line, Gaylord 
will have new papers, new containers, new printing 
processes, that will help you to sell more goods and 


reduce your packaging costs at the same time. 


Count on buying War Bonds now—count on Gaylord 
to work with you in solving your Postwar packag- 
ing problems. 


GAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 


CORRUGATED AND SOLID FIBRE BOXES 
FOLDING CARTONS ... KRAFT GROCERY BAGS AND SACKS ... KRAFT PAPER AND SPECIALTIES 
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Here’s a screw head scientifically engineered 


for faster starting, faster and easier driving, 


better appearance. It’s the famous Phillips Screw— 


MADE BY NATIONAL SCREW.. 


THE TAPERED RECESS HOLDS DRIVER FROM SLIPPING 


3. Four “wings” give greater driving power 


W 
areo SLol OF ORDINARY SCRE 


abeties: WHERE DRIVER SLIPPED 









. Self-centering on the driver 


. Holds driver from slipping 






. Eliminates head breakage 






. Frees operator’s hand to hold work 






. Makes better appearance — 
prevents marring work 






. Simplifies to: RS 
jobs 









THE NATIONAL SCREW -& MFG. CO., CLEVELAND 4, O.. 
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The ups and downs of color 








Mu HEN I get out of this war,” growled one gloomy internationalist and a determined isolationist; a distinct 


G. I. Joe, yanking viciously at his drab neckwear, cosmopolitan, his outlook broadened by sojourn in other 

“I’m going to buy the damndest gaudiest necktie I can find.” lands, and a confirmed provincial, devoted to the home 

This active distaste for khaki and olive drab is the town and the status quo ante; a sentimentalist who wants 
normal reaction of the service man to the sights, surround to find things as he left them, and a progressive chap who 
ings and habiliments of war. Although the American hopes that there have been improvements. On one point, 
soldier is the best outfitted and the most comfortable however, all self-appointed sp or the homing 
fighting man in the world, the comparison 1s distinctly warrior seem to ag 
relative. The thought that he is better equipped for battle cheerful color 
than, say, the Chinese soldier, brings him scant solace le tendenc ncide to drop in time of 


when he contrasts his somber surroundings with the has been statistica attested to | those who note 

remembered warmth, color and cheerfulness of home. chart such phenome: vious reasons “for its disappear 
Already the prognosticators are writing columns of ance are the unavailability of dyestuffs and the machinery 

speculation on the presumed temper of the soldier returned us in their manufacture, the manpower shortage and 


from the wars. He will be, variously, an enthusiastic the c fact \nother. more intangible cause of the 


1—The city of the future will be colorful as well as architecturally functional. A street intersection designed by Norman 


Bel Geddes for the General Motors Futurama at the New York World's Fair suggests a variety of plastic applications 
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change is psychologicai: anxiety and grief are reflected 
in an avoidance of the gay and garish in apparel and 
surroundings. And finally, materials, like men, have put 
aside their civilian dress, donned uniforms and overalls 


and gone to war. 


Plastics in battle dress 


Because inherent color is one of their distinguishing 


characteristics, plastics, more than most materials, have 


1¢s 


been changed by the transition from peace to hostilit 
so changed, indeed, that even their best friends don't know 


' 


them. It is estimated that 700 molders and laminators an 
2309 fabricators turned out in 1943 three times the volume 
they handled be fore the war, 85 percent of it going into 
allocated to 


Only the 


war matériel and the remainder currently 


essential civilian and industrial requirements. 


most discerning among their former users can look at 


today’s ships, planes, tanks and guns and recognize, in 
black, vray khaki and olive drab 


wore, like Joseph 


their battle dress of 
the familiar plastics that in peacetime 


coats of many colors 


rhe effect of these wartime duties on the color range of 


plastic materials has been to reduce it from the hundreds 
of available prewarl shades to a bare handful con sisting ol 
roughly, black, white, gray, dark blue, olive drab, khaki 


and clear transparent. For purposes of identification, 
few bright colors persist in such items as knobs, handles 
pointers, dials, tubing, insulation, lenses for light bulbs 
and the like. 

In addition, there are several instances of functional 
color, such as the special red and yreen acctate used for 
goggles and windshield cover in blind-flying trainers; the 
red covers for light bulbs which prevent impairment of 
fliers’ night vision; and the transparent blue window sheet 
ing which helps shopkeepers in coastal areas to conforn 
with dimout regulations. A few such mavericks as a bright 
red (to catch the eye) first aid kit, a pale green (to match 
the plane’s interior) cabin ventilator, are the only other 
bright spots in the monotonous wartime scene. 

The domestic front, unregulated by the G. 1. color ré 
quirements, is slightly more cheering. A number of non 
military plastic items have been classified as essential 
though, to be sure, it has not been deemed essential that 
they be provided in their customary galaxy of tempting 
colors, and the civilian consumer has scratched along with 
2—Plastics for 


the fighting man present a 


war matériel. 


study in olive drab. Today, 85 


3—Scattered items like soap boxes, tooth brushes and mess trays serve to vary 


what he can get. One manufacturer of urea mater 
(permitted for buttons, closures, containers and the lik: 
reports a 44 percent drop in the number of colors use 
by his customers in 1942 and a further decrease ot 
percent the foll wing year By and lar 7 ¢ for those vw 
think of color as synonymous with plastics, statistics 1 
the war years make depressing reading 
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ing fixtures, upholstery ana curtains, various items of 


tablewear and kitchen equipment, window blinds and fit 
tings for lavatories and dressing rooms are a few ex 
amples of the colored plastic products that will brighten 
the traveler's journey when he is again able to fare forth 
from home. Competition among the carriers for the priv 
lege and profit of transporting all those who yearn to 
travel will mean added luxury in the equipment of pas 
senger planes, ocean liners, railroads and buses. The 
harmonious color effects that can be achieved by the use 
of lightweight plastic materials should increase the demand 
for them in this expanding field 

Figures quoted for volume of peacetime construction 
like those for motor car manufacture, are daily growing 
more extravagant. And, according to the findings of a 
variety of surveys on the subject, those citizens who do 
not expect to build or buy homes are planning to do over 
those they already have from attic to cellar. Whether the 
\merican, Modern, 


Mexican or Main Street, the tendency, as expressed in 


decorative scheme is to be Early 


answers t 


questionnaires, is all in the direction of light, 
labor-saving, and bright, fresh color. Plastic materials, 
which lend themselves to the reproduction of all known 
periods of styling and offer opportunities for new creative 
design, will have much that is colorful to contribute to 
every room in the house, beginning with such structural 
components as translucent pastel blocks for interior walls, 
and ending with useless but charming little colored animals 
for the shelf in the game room. 

When the housewife turns to plastics for the color in 
her home, she learns that curtain fabrics woven of ex 
truded plastic can be found to harmonize with the off 
shade of the library rug. A plastic lamp base, a small 
radio cabinet, a cigarette box, some book ends, will carry 
an exciting note of Chinese red around the too-decorous 
living room. Shower head, faucet handles, towel bars, soap 
and tissue holders, molded in soft, powder blue pastel, 
will match the bathroom towels and rug and the plastic 
shower curtain. 


Cool greens and whites will give a clean, fresh look to 
her kitchen and keep it bearable on hot days. Sink, refrig 
erator, counter edging and trim, hardware, electrical ap 
pliances, handles for utensils, and scores of small wares 
all come in smooth-surfaced colored plastic, easy to take 
care of. In the nursery, the baby can chew safely on his 
colored plastic toys and eat his supper from non-shatter 
able plastic dishes, spe cially decorated to keep him amused 

These are, of course, only a few examples of the colored 
plastic articles which will be available for those who want 
to live cheerfully in the modern manner, The complete list 
is longer than the inventory of special shades in which 
plastic materials can be formulated—and one manu fac- 
turer offers 2000 in acetate alon« 

On the more personal side, plastics will provide a shade 
to meet the every whim of the color-conscious. Dress 
fabric, costume jewelry, belt and buckle, buttons, slide 
fastener, hat and shoe ornaments, purse, compact, lipstick 
container and sun glasses of the complete synthetx 
manikin will all be contrived in harmonizing or contrast 
ing shades of plastic material. She can even have a 
plastic wig to match her costume if such should prove to 


be a popular postwar fashion note! 


Ask the men who own them 


Excerpts from opinions advanced by the men who mak 
plastic materials, those who mold, laminate fabrica 
them, and those who design the products reflect the \ 
ety of angles from which the restoration of color may be 


viewed. I or example : 


{ The phenolics will follow the trend toward color b 
increasing their proportion of colored resins 

{ Research being done on new and modified col s 
will result in the development of new faster-to-lght 
coloring agents for plastics. 

{ Despite their good functional performance, their colo1 
range will always give plastics their main opportunities 
the decorative field 

{ Cosmetics containers and closures, which come in thi 


6é—Four varieties of plastic material in harmonizing tones create a cool, restful atmosphere for clients of the Tourneur make-up 


salon designed by Morris Sanders. 7—Curtain and upholstery fabrics woven of extruded vinylidene chloride come in a 


multitude of colors and designs. 8—Motor bus seats 


the same material in a decorative plaid design can be 


washed with soap and water. 9—Buttons and buckles of urea will match any costume the couturiéres can dream up 
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Says Norman Bel Geddes 

nany rooms in tomorrow s 

’ and furnished with plastics. 
wood and metal, plastics are not arbitrarily limited 


colors. Th lor range is limitless. Since both 
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their color and finish are inherent, they will increasing! 
replace traditional materials where strength, flexibility 
and resistance to chipping, scarring and scratching 
desirable.” 

From the point of view of adaptability of plastics 
combination with other materials, Peter Muller-Mut 
thinks that “the use of plastics and their integral color, 


combination with the new light yet strong metals, shoul 


help to stimulate buying and selling of postwar products 


Montgomery Ferar feels that the wise use of color 





plastic materials will contribute to the achievement o 
harmony in decoration. According to Mr. Ferar, “plastics 
by virtue of their integral color, will play a gr 
dramatizing home appliances without clashing 


lishe d color scheme — 





On the other hand, that plastics can be—and have 


wrongly used is recognized by Morris Sanders when h 


Says: 


“This embarrassment of riches can and frequent 
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10—A sun porch group 
ing by Morris Sanders 
suggests some of the op 
portunities for color har- 
mony inherent in plastics 
Materials include low- 
pressure molded _resin- 
bonded veneers, plastic 
filament textiles, phenolic 
and urea laminates, 
molded acrylic, molded 
and extruded _ acetate 
11—The case for a ra 
dio-phonograph-television 
unit is designed by 
Sundberg-Ferar to be 
molded by low pressure 
Transparent and trans 
lucent plastics form 


grille and dial housings 
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12—Eschewing the fanciful, Raymond Loewy designs a 
motor car in which colored plastics form fittings, up- 
holstery and _ interior trim. 13—Peter Muller-Munk's 
colorful cash register is housed in ethyl cellulose. 14— 
The same designer covers plywood with woven vinylidene 
chloride to create attractive, lightweight luggage. Plas 


tic hangers and transparent drawer fronts are features 
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to buy specific colors in quantities, and allow the distribu 
tor and dealer to cut down the number of items they ar 


forced to stock in order that the housewife can get her 
percolator handle, mixmaster and cabinet hardware in the 
same shade of green. 


One molder, who recalled with some 


once had 13 different shades of ivory on har 


thinks that if materials men were to standardize a reasot 


able number of colors and make a price concession 


them, meanwhile placing a heavy surtax on special colors 


it would go a long way toward discou 


taste for the exotic 

Those in favor of continuing t 
products in a wide color range reca 
standardize color in other fields have 
successful. One molder points 
Government couldn't 
of olive 
believes that as postwar competitiotr 
grow choosy and demand more striking 
combinations. The plastics industry 
capitalize on this tendency 
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15—Designed by Peter Muller-Munk, an impact resistant color plates or articles to be 

. . ° tistics quoted, we are indebted 1 tne 
Phenolic padlock housing molded in two halves. 16—By | ; : ey 

: ,; turers who so kindly supplied them. Met 
the same designer, a trim two-toned postal or kitchen 
the industry generously met our request 


] 


scale housing in urea or melamine. Transparent plastic .] as = yl 
opinions upon which to base this article, 


sheeting magnifies scale. 17—Egmont Arens designs a grateful for the time they took, the interest 


lightweight boat molded of red and white phenolic sisal and the courtesies they extended. 
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Brig. General F. O. Carroll inspecting the first BT-15 airplane to employ glass fibers in sandwich 


construction for such structural parts as the rear section of the fuselage, the iail cone and side panels 








Development of glass-reinforced 
low-pressure plastics for aircraft 


by COLONEL PAUL H. KEMMER* 





MODERN PLastics ts proud to present in the following group 
of articles the first detailed account of the application of low- 
pressure glass fiber laminates to aircraft. The number of pages 
we have devoted to this single subject is indicative of the im- 
portance we attach to a development which, when it 1s no longer 
restricted to the military field, will be available for the manu- 
facture of civilian products. 


Objectives for development of some non-metallic materials 


1. The material should -show promise production-wise 
and the set-up required for manufacturing should offer ad- 
vantages. The heavy equipment, including dies, presses, 
hammers and other tools, required for the manufacture of 
modern metal aircraft is costly and somewhat restrictive as 
regards design changes in the model for which the plant 
is currently tooled-up and also as regards adaptability to the 
economic production of other types and sizes of aircraft. A 
structural plastic having design and serviceability character- 
istics equivalent to those of the metals used in aircraft con- 
struction would not be employed unless it offered some 
worth-while advantages. These advantages should be in the 
form of low-cost molds, ovens, tools and other fabrication 
equipment. A plant set-up with such tools and equipment 
should lend itself more readily to production changes than 
does the set-up for metal aircraft manufacture. 

The retooling and plant modification involved in accom- 
modating design changes in the production model, changes 





* Chief, Aircraft Lab., Engineering Div., U. S. Army Air Forces, Materiel 
Command, Wright Field. 


in the production quantities, or a production shift to a differ- 
ent type and size of aircraft, should cost less in time, labor 
and materials than the parallel alteration necessary in the 
plant set-up for all-metal construction. 

Sub-assemblies or assemblies with many of the required 
design features molded integrally should reduce the multi- 
tude of separate parts and operations involved in current 
manufacturing. 

The foregoing comments indicate the importance of direct- 
ing the development of structural plastic materials toward 
those with promise of forming and molding under low pres 
sures with simple manufacturing technique having practical 
control limits and with other properties which facilitate 
fabrication. 

2. Durability and serviceability must be satisfactory. 
Modern, high-performance aircraft must be ready for satis- 
factory operation in and through atmospheric conditions over 
any part of this earth’s surface. Protection from the ele- 
ments while the aircraft are not in flight should not be con- 
templated. Resistance to deterioration under all service 
conditions must be high. Materials requiring close, fre- 
quent and skilled inspection and maintenance in any likely 
theater of operation are not satisfactory. Hygroscopic 
materials are expected to deteriorate rapidly in some loca- 
tions. Exposure to weathering with extremes in temperature 
and humidity, that is, to the atmospheric conditions modern 
aircraft must endure, would cause hygroscopic materials to 
check, to deteriorate and to be highly questionable as re- 
gards strength or aerodynamic shape. Therefore, in the 
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development of plastic material 
suitable for aircraft construction, ay 
every effort must be directed to il 


obtain satisfactory properties such as 
resistance to absorption cf moisture 
and other fluids likely to be encoun- 
tered, resistance to erosion or wear 
by the elements, durability and 
serviceability in any theater of 
operation. 

3. The physical characteristics 
must be such that, with proper 
design and construction, the resulting 
structural efficiencies will compare 
favorably with those attending the 
proper use of aircraft metals. 
Materials must be nearly isotropic. 
If they are not isotropic, their ap- 
plication to airframe construction 
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“ Fy its potentialities and weaknesses, the 
“Ne detailed processes in fabrication, the 
= techniques and the all-around know- 
how of glass fiber are prerequisites. 
Of course, the success of the whole 
development project would depend 
upon the full cooperation of the resin 
manufacturers. 

With purpose and background 
substantially as described in the 
preceding paragraphs, there appeared 
to be good cause to initiate a perti 
nent development project involving 
resins and glass fiber. 

Consequently, on April 28, 1943, 
the Materiel Command of the United 
States Army Air Forces entered into 
a contract with Owens-Corning 
Fiberglas Corp. for the purpose of 








will be very limited. 

Under normal loading conditions, 
the stresses in the directions of the principal axes of the 
structural components of the airplane bear a predictable 
relationship. However, under the severe loading conditions 
applied to efficient, modern aircraft, the stresses in the 
directions of the principal axes of some of these structural 
components increase without regard to the proportional 
relationship of the stresses in them for the normal loading 
conditions. Therefore, non-metallic materials for efficient 
aircraft structures should meet isotropic requirements. 

Static strength alone is not sufficient. Impact and fatigue 
strength must be satisfactory. The endurance limit must 
compare favorably with that of acceptable metals. Creep 
values for all service and storage temperatures should be 
reasonably close to the creep values for materials which 
have already proved satisfactory in extensive operation. 

Interest in the development of non-metallic materials 
should be directed to those combinations’ promising proper- 
ties equivalent to those of the best alloys. The resin might 
be visualized as the more ductile portions and the reinforcing 
elements—such as high-strength glass fibers—as the hard, 
high-strength portions in such materials, thus making their 
structure somewhat analogous to that of some metals for 
aeronautical construction. 

These low-density materials, by their section properties, 
their section moduli, should prove advantageous, both 
structurally and aerodynamically. 

The relative importance of some of these objectives varies 
for different types of airplanes. Low-performance craft and 
trainers, for instance, might emphasize materials and proc- 
esses conducive to low cost and ease of production rather 
than to high structural efficiency and universal serviceability. 
However, all objectives are important for military and 
efficient commercial aircraft. 


Planning the development 


A study of the available reinforcing materials in connection 
with these objectives pointed to the development of various 
combinations of glass fiber and resins as offering considerable 
promise of success. Glass fiber was envisioned as the basic 
element, the foundation for this scope of the development of 
plastic materials suitable for aircraft construction. While 
the resins are no less important in any combination than the 
reinforcement, the advisability of having the specialists on 
glass fiber head up and coordinate this development is evi- 
dent. Complete knowledge of the properties of glass fiber, 


developing techniques for the fabri- 

cation of glass-reinforced, low-pres- 
sure plastics potentially suitable for the construction of 
structural aircraft parts. An objective was to discover how 
to take full advantage of the inherent strength of glass fibers. 

This corporation, in turn, contracted with each of seven 
resin manufacturers to provide one or more thermosetting 
resins considered best adapted for combination with glass 
reinforcements. The resin manufacturers were: Pittsburgh 
Plate Giass Co. (Columbia Chemical Div.), American Cyana 
mid Co., Libbey-Owens-Ford Glass Co. (Plaskon Div.), 
Dow Chemical Co., Monsanto Chetnical Co., Bakelite Corp 
and Marco Chemicals, Inc. 

While this plastics development project was initiated 
primarily for its contribution to aeronautics, its results un 
questionably will influence development in many other fields 
including the automotive, marine and building. 

Glass was the common denominator to be used in com 
bination with all the resins, so Owens-Corning coordinated all 
the research activities in its laboratories at Newark, Ohio. 
A specific function of the laboratories was further to explore 
the physical properties of glass fibers, develop methods of 
utilizing the properties and determine the properties of glass 
and resin combinations suitable for structural applications. 

For reasons of national security, all information about the 
nature, scope and results of this research program has been 
restricted to those participating in it. Part of the veil of 
secrecy is now being lifted in the hope that the new data and 
advanced techniques to be revealed will be intelligently ap- 
plied to production for military use and postwar civilian use, 
by manufacturers and fabricators in appropriate fields. 


Needed for structural applications 

Some plastics—including glass-reinforced plastics—have 
found wide use in aircraft, although chiefly in non-structural 
applications. It is known that the Army Air Forces and 
part of the aviation industry have sought a high-strength, 
lightweight material that can be molded into intricate shapes 
without high pressures, high temperatures or expensive molds, 
and that can be used for structural or non-structural parts. 

It has long been apparent that low-pressure, reinforced 
laminates' offered good promise of providing such a material. 
In place of expensive molds and presses, molds fashioned from 
wood, plastic, cement, plaster of Paris or cast metal can be 


1 The word “laminates” as used in this article is intended to suggest high- 
strength properties not only in the directions parallel to the planes of the 
laminations, but also normal to the planes of the laminations where the 
inference exists that such laminates are structurally satisfactory. 
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used, applying pressure by the rubber-bag method, using 
air, water, steam or other means. 


Engineering data supplied 

Sufficient factual engineering data and knowledge of 
fabricating techniques to make reinforced plastics with a 
balance of high-tensile strengths, compressive strengths 
and other mechanical properties have not been available. In 
this research, short, fine glass fibers? have been used to obtain 
improvement in inter-laminar strength, and the firm glass 
and resin adhesion required to obtain high compressive 
strength in the glass fibers has been achieved. 

Such data are needed in order to use glass and resin com- 
binations most effectively for structural parts. The data 
resulting from the Air-Forces-sponsored research program 
conducted during the past year by the Fiberglas laboratories 
satisfy preliminary needs and should contribute materially 
to expedite the development of improved structural plastics 
and their successful application in aircraft production. 

The resin manufacturers furnished some 18 low-pressure, 
thermosetting resins. The laboratories combined these 
resins with short, fine glass fibers (called flock fibers) and heat- 
treated glass cloth. 

The resins used in some of the glass-fiber resin combina- 
tions for which results have been reported, are: Plaskon 
900 (Plaskon Div., Libbey-Owens-Ford Glass Co.), Laminac 
P-4122 (American Cyanamid Co.), CR-39 and CR-39 Bd 
(Columbia Chemical Div., Pittsburgh Plate Glass Co.), 
Monsanto 38691 (Monsanto Chemical Co.) and MR-1A 
(Marco Chemicals, Inc.). 

Results have also been reported for Plaskon 900 combined 
with ECC-11-112 heat-treated glass cloth, cross-laminated, 
with the flock fibers omitted; and for CR-149 (Columbia 
Chemical Div., Pittsburgh Plate Glass Co.) with OC-64 
heat-treated glass cloth, with the flock fibers omitted. 

The flock fibers—with diameters of approximately 5 one- 
hundred-thousandths of an inch—were dispersed in the 
resins to give increased inter-laminar strength. Best strengths 
were obtained with a quantity of fiber equal to 3 percent of 
the resin by weight. This, however, applies only to use with 

the OC-64 cloth. The amount of flock fibers to be used 
with other cloths would vary with openness of weave. 
= Fibergias flock. 


Each of the combinations of resin and glass fiber was pre- 
pared in the form of cross-laminated sheets in '/,- and *'/;- 
in, thicknesses. The sheets, approximately 13 in. square, 
were cured at 15 p.s.i. pressure between plates of glass in an 
electrically heated hot-air oven with inftrnal circulation. 
Specimens were cut from the cured sheets, and were machined 
and tested. Specific gravities varied from 1.69 to 1.81, 

Tensile strengths were found to be proportional to the 
amount of glass present in the laminates, and varied from 
43,360 to 54,720 p.s.i. In the transverse and 45° directions, 
the tensile strengths were approximately 90 percent and 
40 percent, respectively, of these longitudinal strengths. 
The tensile modulus values varied from 2.00 X 10* to 2.49 
X 10° p.s.i. 

Values for edgewise compression obtained on the '/,-in, 
sheets varied from 36,570 to 56,820 p.s.i. The results on 
1/,-in. sheets varied from 33,270 to 37,760 p.s.i. The lower 
strength values for the '/;-in. sheets were probably the result 
of improper cure of the latter. 


Flexural values 


Flexural values were higher than either tension or com- 
pression values, the lowest flexural value being 45,350 p.s.1. 
and the highest 84,600 p.s.i. It is assumed that this is due 
to calculating the stresses according to simple beam formulae, 
when actually the neutral axis is not at the center of the 
section. 

The flexural modulus ranged from 2.32 X 10* to 2.98 X 
10° p.s.i. The proportional limit in flexure ranged from 


15,710 to 32,250 p.s.i. 


Other properties 

Hardness values varied from 110 to 119 on the Rockwell M 
scale. 

Longitudinal shear strengths from 6350 to 14,380 p.s.i. were 
obtained. The transverse shear strengths were approxi- 
mately 105 per cent of the longitudinal strengths. 

Impact values ranged from 24.87 to 31.46 ft-lb. per in. of 
notch for longitudinal samples notched on the face. Samples 
notched on the edge gave values from 10.79 to 32.03 ft.-Ib. 
per in. of notch. Unnotched samples gave results ranging 
from 28.82 to 31.25 foot-pounds. These results show clearly 


1 and 2—Specimens of glass-cloth laminates after they have been subjected to various tests 


1 PHOTOS, COURTESY OWENS-CORNING FIBERGLAS CORP. 
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that glass-reinforced laminates have high impact resistance. 

Thermal expansion values in the longitudinal direction 
varied from 5.1 X 10~* cm. per cm. per ° F. to 8.6 X 10~* cm, 
percm. per °F. In the transverse direction the values were 
higher, ranging from 7.3 X 10~* cm. per cm. per ° F. to 9.7 > 
10-*cm. percm. per °F. The rates of expansion were found 
in some cases to vary with temperature. 

Flammability tests gave results from self-extinguishing to 
combustion at the rate of 0.4 in. per minute, depending to 
a great extent upon tle resin. 

Moisture absorption values from 0.6 to 0.3 percent gain 
in weight were obtained. In general, the laminates tested 
had better absorption resistance to aviation gasoline and 
Prestone than they had to water. The gains in weight 


varied from 0 to 1.9 percent. 


Possibly a balanced material 

This research project has yielded information which 
shows that some of the important mechanical properties 
of the fiber glass-reinforced, low-pressure laminates, on the 
basis of strength to weight ratio, are equal to or higher than 
those properties of some of the alloys now used in aircraft 
structures. It indicates also the means by which these 
materials can be given adequate strength normal to the planes 
of the laminations. 

During the past year, tensile strength values of glass 
reinforced laminates higher than the values given in this 
paper have been published. But structural members ‘sub- 
jected to tension loads only are seldom to be found in modern 
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airplanes. Most members in aircraft structures must be 
efficient in the transmission of compression and shear loads, 
as well as of tension loads. A material having one or two 
excessively high properties, while its other properties are 
relatively very low, cannot be considered suitable for air 
craft construction. A material having balanced mechanical 
properties is a prerequisite for structural efficiency. 

Based on the results of limited investigations, some of the 
laminates developed in this research appear to be adequately 
balanced for some applications. It also appears that the in 
gredients and processes involved, permit of such flexibility in 
the product that its balance might be readily adjusted where 


improvement is dictated 


Present status 


The material is still in the laboratory stage so far as air 
craft structural applications are concerned. Not all the resins 
tested are now available in commercial quantities. The tech 
niques employed in fabricating the laminates are of great 
importance in securing the desired physical properties, and 
they are still laboratory techniques. They must be tried 
out in experimental departments or pilot-plant operations 
before they can be applied to factory production 

However, this research on glass fiber-resin low-pressure 
laminates has made available essential experimental data 
and other information which should serve well 1) for an 
initial evaluation of the potentialities of a promising con 
struction material, 2) as a foundation for planning future de- 
velopment and 3) in starting an experimental group 


3—Graph showing effects of varying amounts of flock fibers on compressive strength of a typical laminate 
of un-heat-treated glass cloth. 4—Relation of tensile strength to the percentage of glass fiber in typical 
laminates. 5—An indicating method used to measure the flexural strength and modulus of elasticity of a 


test specimen of laminate. 6—Impact test on typical glass-reinforced laminate. Notice the delamination 








5 FHOTOS, COURTESY OWENS-CORNING FIBERGLAS CORP. 
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Application of glass laminates to aircraft 


by CAPT. GEORGE B. RHEINFRANK, JR., and LIEUT. WAYNE A. NORMAN* 





A’ airplane fuselage constructed of glass fiber laminated 
with a newly developed contact resin was recently 
built and flight tested at the A.A.F. Materiel Command, 
Wright Field, Dayton, Ohio. This fuselage, the first success- 
ful laminated plastic aircraft primary structure, proved 
stronger for its weight than the standard metal section. 

For several years the Army Air Forces has been accumulat- 
ing data which have indicated that reinforced, low-pressure 
plastics offer great promise in the construction of primary 
structural parts for aircraft. Use of plastic laminates had 
previously been restricted to non-structural parts such as 
fairings, fillets and doors, because physical properties were 
not adequate for primary structures. Developments in the 
use of high-strength fibers in combination with synthetic 
resins, however, appeared to open an entirely new field for 
laminates having adequate strength for primary structures. 

Many different types of fibers, including cotton, linen, 
rayon, silk and glass fibers, have been used as reinforcing 
agents in plastic laminates. Several factors led to the selec- 
tion of glass fiber as the most satisfactory reinforcing material. 
The strength-weight ratio of the glass fibers is substantially 
greater than that of the other fibers. The glass fibers can 
be produced in continuous filaments and their properties 
can be closely controlled, making possible a uniform laminate. 
The impact resistance is high, and the moisture absorption 
low. It appeared therefore that a laminate could be made 
using fiber glass which would be light, strong and uniform, 
and would have satisfactory weathering characteristics. 

The Materiel Command has had considerable experience 
with high-pressure type laminating resins. These resins did 
not lend themselves to molded aircraft production because 





* Aircraft Lab., Engineering Div., U. S. Army Air Forces, Materiel Com- 
mand, Wright Field, 


Col. P. H. Kemmer, Lieut. W. A. Norman and Capt. G. B. Rheinfrank, Jr., standing beside the BT-15 plane 
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the high pressures and temperatures necessary to cure them 
required expensive and complicated equipment which would 
not be available for any large-scale production or readily 
adaptable to design changes. From this it was evident that a 
no-pressure, low-temperature thermosetting resin would 
eliminate these objections. This no-pressure resin must have 
adequate strength properties, low moisture absorption 
weather resistance and dimensional stability. 

The need for a new resin led to the development of the 
copolymer resins, which are fundamentally different from the 
well-known condensation-type resins such as urea-formalde 
hyde and phenol-formaldehyde, which give off gaseous by- 
products and water during curing. The new resins are copoly 
mer polymerizing resins which cure without the elimination of 
by-products. This characteristic revolutionizes fabrication 
techniques, for, naturally, complicated and inflexible high 
pressure equipment is unnecessary when no pressure 1s 
required to cure the resin. With copolymer resins, high 
temperature cures, worry regarding “blisters,” compli 
cated equipment and paternal care are no longer requisite 

Because this new type of copolymer resin is a recent de 
velopment, and there were no comparative data on the rela 
tive properties and characteristics of the different resins, a 
study was made of those available. In so far as physical 
properties are concerned, these resins proved to be uniformly 
good and were not significantly different. The handling 
characteristics and the uniformity in the finished laminates 
became the primary consideration in the selection of a resin. 

Particular attention was paid to the following factors 
the sensitivity of resin to variation in curing cycles as affect 
ing physical properties of the finished laminates; the ability 
of the resin to be retained in the cloth during cure; spreading 
qualities; viscosity and tackiness; effect of inhibiters and 
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presence of volatile or toxic materials. Considering the 
handling characteristics of the resins as adapted to the ex- 
perimental equipment available at Wright Field, Plaskon 
900 was selected as the most suitable for this application. 

The copolymer resins as well as the fabricating techniques 
are constantly being modified and improved, and the opti- 
mum has certainly not been reached. 

To prove the feasibility of the material and the process, the 
A.A.F. decided to fabricate at Wright Field some primary 
structural component of a plane which could be subjected to 
static tests and service tests in actual flight. Numerous ap- 
plications were considered, such as outer wing panels, wing 
center sections, a fuselage, and stabilizer of fin assemblies. 

The final selection—the rear section of the BT-15 airplane 
fuselage—was made for several reasons: 1) it is a fairly high 
stressed part, which appeared necessary in order to keep 
within weight limitations; 2) it is also well adapted for mono 
coque constructign, which was being considered ; 3) the mold is 
of simple curvature, thus reducing the time necessary for its 
fabrication; 4) structure has relatively few cutouts, doors, 
etc., making for easier fabrication and unbroken surfaces. 


Sandwich construction selected 


It then became necessary to decide what type of con- 
struction should be employed in making the fuselage. A 
number of considerations entered into the selection of a sand- 
wich type of construction, incorporating a balsa-wood core 


between a thin inner and outer skin of glass-reinforced 
laminate. Sandwich-type structure is particularly adaptable 
to curved sections since its inherent rigidity permits elimi- 
nation of a large portion of internal stiffening structure such 
as stringers and bulkheads. Also, the entire sandwich could 
be fabricated in one operation since the new bonding resin 
could simultaneously laminate the glass fibers and glue them 
to the core material without crushing the low-density core. 

There are many types of glass cloth with different thick- 
nesses and weaves commercially available, and it was neces- 
sary to select one which would produce a laminate of an 
isotropic nature and still stay within minimum gage require- 
ments. For a laminate 0.030 in. in thickness, 10 plies of 
ECC-112 (0.003 in. in thickness) can be used in place of 3 
plies of OC-64 (0.010 in. in thickness). By using the larger 
number of laminations a more isotropic material was 
obtainable. Also, Materiel Command tests indicated that 
strength properties of ECC-112 dropped approximately 30 
percent at 45° when cross-laminated, while cross-laminated 
OC-64 dropped off as much as 60 percent. 


Glass-resin combination tested 

Before actually constructing the fuselage, numerous tests 
were conducted to determine the physical characteristics of 
the glass-resin combination to be used. Directional property 
tests were made of the glass cloth laminated parallel (0°), 
at 12°, and at 45° to the longitudinal axis. It was concluded 
that the 12° laminate gave the most satisfactory directional 
properties for the loads to be encountered in the fuselage. 

While the 45° laminate gave uniform directional properties, 


1—While resin was applied here by a hand operation, 
in production a differential roll coater can be used. 
2 and 3—The task of working out laps and wrinkles is 
facilitated by laying the impregnated cloth, which is 
limp and flexible, over the male form. 4—Before trans- 
fer to the female mold, the 5 plies that comprise the 
complete half of a fuselage skin are carefully trimmed 
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the longitudinal strength was not sufficiently high. Strength 
of the parallel laminate at 45° was considered too low. 
The 12° laminate was chosen as a practicable compromise, 
giving adequate strength both longitudinally and at 45°. 
Additional tests indicated that a sandwich using 5 plies of 
the ECC-112 cloth for faces with balsa wood core having grain 
parallel to the faces was satisfactory. Repeated stress and 
weathering tests indicated that there would be no decrease 
in the strength of such a sandwich under service conditions. 


Distribution of load 


Since the fuselage which was to be constructed of a lami. 
nated plastic material would have to be attached to the con. 
























































ventional steel tube construction of the airplane, it was 
necessary to choose between bolting or gluing as alternative 
methods of attaching the necessary fittings. Among othe: 
considerations it was essential to distribute the load equally 
between the two faces of the laminate. For this reason it 
was necessary to substitute at the fitting points a material 
whose density was higher than that of balsa. Spruce inserts 
were used in this application. 

The Materiel Command for several years had been work- 
ing with Cycleweld'—an adhesive which can be used to 
bond metal to laminated materials. Tests of various types 
of fittings showed that a Cyclewelded fitting resulted in the 
best distribution of load and permitted a light assembly 
Vibration and weathering tests confirmed its suitability. 


Fabrication of fuselage 

Now we have at our disposal a new material which has 
both adequate physical properties for primary structures and 
outstanding new fabricational possibilities. The use of 
these new no-pressure resins in conjunction with glass fibers 
which develop their maximum strength in the uncompressed 
condition, enables the fabricator to mold structures using no 
more pressure than is necessary to hold the fibers in place 
during curing. Molded parts can now be made by simply 
placing them in an oven and curing under vacuum pressure 

To take advantage of the opportunity to complete the 
sandwich in a single operation, it was necessary to apply 
heat and pressure to both faces of the sandwich simultane 
ously. The most practical way to apply heat was to use an 
oven. Pressure was applied by evacuating a rubber blanket 
in a female metal mold having the exact contours of the fuse 
lage and made of '/,-in. soft aluminum formed over a brake. 

Figure 1 shows the cloth being laid upon the impregnating 
table. The laminating resin was applied uniformly to the 
glass cloth by the use of squeegees. After each lamination 
was impregnated with the resin, the cloth was transferred 
to a male mandrel (Fig. 2) and the direction of the fibers in 
each successive ply was oriented alternately 12° left and right 
of the longitudinal axis of the fuselage. Figure 4 shows the 
trimming of the 5 plies which form the outer skin of the 
sandwich. These plies (shown in Fig. 3) were then ready to be 
transferred from the male mandrel to the female mold. 
The balsa core, which likewise had been prefabricated, was 
coated with resin and laid in its proper position. The 5 
plies which made up the inner face were laid up on the male 
mandrel and transferred to the mold in a manner similar 
to that employed in transferring the outer plies (Fig. 5). 

A rubber blanket was placed over this assembly and sealed 
on the edges with pressure seal. A vacuum was then drawn 
between the blanket and the mold, and care taken that the in 
serts were drawn into place (Fig. 6). Once this was done, the 
assembly was ready to be cured. The mold, which was 
mounted on wheels, was rolled into the oven where it was 
subjected to a temperature of 220° F. for a period of 3 hours. 
At the completion of the cure, the molded section was re 


1See “Cycleweld a new bonding process,” Mopern P astics 21, 
65-69; 152 (Sept. 1943)—Eb. 


5—-After the inner plies are dropped into place, the 
assembly is ready to be covered with a rubber blanket 
that subsequently will be sealed on all outside edges. 
6—A small vacuum pump exhausts all the air from be- 
tween the rubber blanket and the layup. 17—Prior to 
the insertion of a spline which serves to hold the 2 
halves together, edges of the cooked sections are squared 


96 MODERN PLASTICS 











Smo 


othe 





t was 
native 

other 
jually 
son it 
iterial 
nserts 


work- 
ed to 
types 
in the 
mbly. 
ty. 


h has 
s and 
se «(of 
ibers, 
essed 
hg no 
place 
mply 
ssure. 
e the 
apply 
tane 
se an 
anket 
fuse 
ke. 
ating 
» the 
ation 
erred 
‘Ts in 
right 
s the 
F the 
to be 
nold. 
was 
he 5 
male 
nilar 


aled 
awn 
e in- 
the 





moved from the mold and rough edges trimmed off (Fig. 7). 

In order to join the two halves of the fuselage together, a 
spline was inserted into the core, and glued with a cold- 
setting resin glue. A glass-fiber gusset, made up similar 
to the outer and inner faces, was laminated over the spline 
(Fig. 8). Bulkheads were assembled and glued into place. 
The completed fuselage (Fig. 9) was then ready for assembly. 


Tail cone and side panels 

To experiment with the fabrication of semi-monocoque 
structures, it was decided to make the tail cone and the side 
panels for the BT-15. The easiest way to make a mold for 
the tail cone was to use the metal tail cone as a mold, rein- 
forcing it with sand to keep it from collapsing. Eleven 
plies of ECC-112 glass cloth were impregnated and assembled 
over the upper and lower halves of this mold. Tailored blan- 
kets were laid over the assembly and clamped airtight. 
A vacuum was then applied to the assemblies which were sub- 
sequently placed in the oven and cured for 2 hours. Figure 
10 shows the tail cone ready for assembly on the fuselage. 

The side panels were similar to the metal ones which they 
replaced. Flat sheets forming the outer skin were fabricated 
under vacuum pressure. The hat-section stiffeners were 
molded over the metal stiffeners on the standard side panel 
(Fig. 11). The side panels were then assembled by gluing 
the molded stiffeners to the flat sheet, and were then ready 


for assembly on the airplane. 


Fabricating advantages 

It should be remembered that the fabrication of this fuse 
lage was purely experimental and the methods used are not 
applicable directly to production. For example, with modi- 
fied techniques the cure time will be reduced from a matter of 
hours to a very few minutes. The fabricating process will 
undoubtedly be further developed and improved, but the 
basic simplicity of the operation, its adaptability to a con- 
tinuous process, and the minimum number of man-hours re- 
quired, seem to offer great advantages to the commercial 
fabricator. 

In addition to savings in fabrication time, this type con- 
struction appears to provide such further advantages as 
lessened air resistance, greater plane speed, less buffeting 
and vibration. Such results should logically follow the use 
of a strong, rigid, low-density material offering permanently 
smooth exterior surfaces uninterrupted by rivet heads or 
other surface defects. 

It is known, for example, that loss of speed—as much as 
23 miles an hr. in the case of certain pursuit planes—has 
been suffered when exterior surfaces have become roughened 
with use. Even flush riveting has not entirely overcome 
this handicap inherent in airplane surfaces fabricated of 
riveted sections. 


Static tests of fuselage 

To insure that the design and materials as incorporated in 
the plane will perform satisfactorily under all service and 
flight conditions, it is standard practice for the Materiel 
Command to carry out static tests simulating the stresses 





8—The outside glass-cloth splice plate, which holds 
the 2 halves of the fuselage together, is cured under 
heat and pressure. The fuselage rests on a steam-heated 
rubber blanket which supplies the heat while shot bags 
laid inside the fuselage supply the necessary pressure. 
9—One of the points at which the sandwich section 
is bolted to the forward fuselage is under inspection 
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the plane will encounter in actual use. Loads are applied 
hydraulically or by use of shot bags in the Static Test Labora- 
tory at Wright Field. The sandwich fuselage satisfactorily 
supported 100 percent load, as required by Air Forces Speci- 
fications, under all conditions including the following: 

90° tail-wheel load 

45° tail-wheel load 

Vertical stabilizer load 

Jack pad vertical load 

Horizontal stabilizer front-spar load 

Maximum horizontal stabilizer load 

Tail-wheel side load 


Subsequently, to determine ultimate strength of the fuse- 
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10—-This tail cone assembly indicates the adaptability of glass-cloth laminate to smooth-surfaced compound 
curvatures. 11—Side panel molds built of thin plywood sheets demonstrate the simplicity of the tooling process 


lage, it was subjected to a destruction test under the most 
critical torsion condition, viz., tail-wheel side load tending to 
produce a torsional moment that would cause the fuselage to 
buckle. Failure occurred at 180 percent of design load by 
fracture of the fitting attachment bolt. 

Since failure did not occur in the fuselage or fuselage fitting, 
it was possible to run additional load and vibration tests. 
All of the static tests exceeded the expectations of the A.A.F. 
Materiel Command engineering personnel and indicated the 
possibilities of future application, 


Strength-weight ratio high 

Destruction test of a metal fuselage of similar design weigh- 
ing 70 lb. resulted in failure at 1550 Ib. load, which was 108 
percent of design load. A birch plywood fuselage weigh- 
ing 86 Ib. failed under a load of 1580 Ib. or 110 percent 
of design load. The glass-reinforced sandwich fuselage 
weighed 78 Ib. and took a load of 2590 Ib., or 180 percent 
of its design load, before breakage of the fitting bolt 

The strength-weight ratio for the metal fuselage was 22, for 
the plywood fuselage 18 and for the glass-reinforced fuselage 
33 as shown in Table I. This indicates that for equivalent 
weight the glass-reinforced sandwich fuselage would be con- 
siderably stronger than the metal or plywood fuselages. 
An indication of the increased aerodynamic efficiency made 


Taste I.—STRENGTH-WEIGHT COMPARISON OF GLass-CLOTH 
SANDWICH FusEeLAGE ror BT-13-—BT-15 ArrPLANE 
(Tail wheel side load condition, 1440 Ib.) 


—— ———EEEEEE—— — 


I 2 3 4 








Weight Destruc- Destruction’ Strength- 
of * tion load in per- weight 
section test load cent ulti- ratio 
Type of structure mateload (2) + (1) 
Glass cloth— balsa lb. lb. 
sandwich mono- 
coque 78 2590 180 33 
Aluminum semi- 
monocoque 70 1550 108 22 
Wood semi-mono- 
coque 86 1580 110 18 








} 


possible is given by a comparison of Figs. 12 and 13 showing 


the metal and glass-reinforced fuselages under the same load 


Vibration and firing tests 


The glass-reinforced fuselage was vibrated for 7,500,006 
cycles under load. At the conclusion of this test, the fuselage 
satisfactorily supported the proof load and no deleterious 
effects were noted. It was observed that damping char 
acteristics of the fuselage were excellent. 

Firing tests were conducted to determine the ability of the 
fuselage to stand up under gun fire. Twenty-millimeter 
high-explosive and 50-caliber machine gun shells were fired 
at the fuselage from various directions and angles. Perform 
ance of the fuselage was highly satisfactory under fire as 
would be expected, since similar laminates are currently used 
as backing panels for self-sealing gas tanks. 


Comparison with aluminum 

The most efficient application of a new material requires 
that the engineer properly evaluate all of its relative advan 
tages and disadvantages as compared to materials in current 
usage. Of interest to the aircraft designer is the comparison 
of glass-cloth laminate with 24ST aluminum (Table IT) 

The advantages of glass-cloth laminate over 24ST alumi 
num as evident to date, are higher specific strengths in tension, 
compression and flexure ; smoother fabricated surfaces; greater 
damping capacity; better insulating qualities, both thermal 
and acoustical; and possible fabrication advantages, as men 
tioned previously. 

Properties that call for design ingenuity are lower specific 
modulus, lower percentage of elongation, directional con- 
siderations and lower bearing stength. An obvious solution 
to the latter problem, as encountered in the BT-15 fuselage, 
would be to glue on the fittings. Directional properties may 
be taken care of by orienting plies, such as the orientation 
of face plies in the BT-15 fuselage. 


Recent progress substantial 
Because of the substantial increase in values of physical 


properties attained during the last 9 months through the 
joint efforts of Owens-Corning Fiberglas Corp. and the 
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TaBLe II.—Comparative Speciric STRENGTHS OF Cross-LAMINATED GLass CLOTH AND ALUMINUM 


1 2 3 4 5 
Typical glass-cloth Specific strengths Specific strengths Aluminum alloy Specific 
Property laminate* glass-cloth lam.” 24ST aluminum’ 24ST sheet’ value 
Specific gravity, s.g. 1.75 75 2.77 2.77 
u.t.s 
Ultimate tensile strength, u.t.s 47,400 p.s.i. 27,000 22,400 62,000 p.s.i 
S.§ 


Ultimate compressive strength, u.c.s 45,000 p.s.i 


Modulus of rupture, u.f.s. 65,400 p.s.i. 





Modulus of elasticity (buckling) E x 10® 2.2 p.s.i. 





Modulus of elasticity (deflection) E x 10° 2.2 p.s.i. 


on 7 


25,700 22 400 


21,400 R100 





0.41 0.495 


22, 62,000 p.s.i 
62,000 p.s.i 
10.5 p.s.1 


25 3.8 10.5 p s.i 


$.g.) 


* Average values of Owens-Corning Fiberglas Corp. Report No. 328 for cross-laminated OC-64 cloth with several types of resin 
+ Specific values computed as shown in Column 5. Items 4 and 5 take into consideration the increased thickness allowable for equa! weight sections of lower 


density material. 

¢ ANC-5. 
resin manufacturers, in cooperation with the Materiel Com 
mand, the use of glass-cloth laminate in primary aircreft 
structures has been proved possible. 

As evident in items 2 and 3 of Table II, the specific tensile 
and compressive strengths of glass-cloth laminate are higher 
than those for standard 24ST aluminum. This condition 
indicates that direct stress sections such as spar flanges, where 
instability is not critical, can be used advantageously in air 
craft structures. The specific modulus of rupture of glass 
cloth is higher than that of aluminum (item 4 of Table II). 

Buckling strength of glass-cloth flat panels approaches that 
of aluminum panels for the same weight, as shown in item 5, 
Table II. Since the greater portion of primary aircraft 
structure is designed on compression allowables in the 
short-column range, the most critical properties of ma 
terials as applied to the design of semi-monocoque or sand 
wich structures are compressive yield strength and modulus 
of elasticity, which jointly determine the ultimate compressive 
load. Thus the combination of the high specific compressive 
strength with a modulus of elasticity satisfactory in specific 
buckling strength indicates that such panels will be compar- 
able to aluminum structures in strength-weight ratio. Deflec- 
tion of glass-cloth elements will be greater than that of alumi- 
num sections of equivalent weight, as shown by Table II. It 


must be noted that this comparison applies to stable sections 


Sandwich construction 


Sandwich construction, a low-density core with high 
density glass-cloth faces, offers the possibility of utilizing 
the high compressive strengths and compensating for the 
greater deflections inherent with the lower modulus of glass 
cloth. The Materiel Command glass cloth-balsa sandwich 
BT-15 fuselage deflections were considerably less under 
equivalent loading than those of the standard aluminum and 
wooden semi-monocoque fuselages, due to the buckling of such 


sections. Other advantages have been discussed previously. 


New combination suggested 


The properties of uni-directional glass cloth in the direc 
tion of the fibers are approximately double those of cross 
laminated glass cloth. Utilization of this high strength and 
rigidity for members such as spar caps or stringers, where 
multi-directional properties are not essential, will result in 
increased strength and reduced deflections in structural com- 
ponents. This consideration at once suggests a combination 
of uni-directional stiffening elements with multi-directional 
skin. Such a design is under consideration by the Materiel 
Command at the present time. 





12—The sandwich fuselage made of glass-cloth laminate showed no signs of buckling at 180 percent of design 


load. 13—As can be seen, in the test the metal fuselage buckled severely at 100 percent of design load 
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Forms, properties and handling 
of glass reinforcements 





The Research Laboratories of Owens-Corning Fiber- 
glas Corp. located at Newark, Ohio, are under the 
supervision of Games Slayter, vice-president in charge 
of research. Activities are organized in ten major 
divisions under the general supervision of Dr. A. W. 
Davison, scientific director; H. W. Collins, assistant 
diector of research; and Dale Kleist, engineering 
director. Four of the major divisions are concerned 
with pure research in glass, chemistry, chemical 
engineering, physics and metallurgy. Activities of 
the other 6 divisions are devoted to the application of 
research to processes and products. 

Research aimed at developing techniques for the 
fabrication of glass-reinforced, low-pressure plastics 
suitable for the construction of structural aircraft parts 
was directed by a committee headed by H. W. Collins, 
assistant director of research. Other members of the 
committee were: Charles Jones, chairman; Robert 
B. Taylor and Harold Loudin, physics laboratory; 
Clayton Smucker, Erven White, Dr. Robert Steinman 
and Dr. L. P. Biefeld, chemistry laboratory; Ray B. 
Crepps and Milton Gallagher, testing laboratory. 


mM“ Y of the standard forms of fibrous glass appear to be 
suitable for use as reinforcement for low-pressure 
plastics, but to date the forms chiefly employed by fabricators 
or in experimental work are continuous filament, all-glass 
cloths and warps; uni-directional cloths, i.e., cloths with a 
glass warp and cotton fill; and glass fiber flock of extremely 
fine fibers having lengths measurable in millimeters. All- 
glass cloths, uni-directional cloths and flock were used in 
preparing laminated test samples under the Air-Forces- 
sponsored research program. 

All-glass cloths woven of continuous filament fiber yarns, 
uni-directional cloths and glass warps provide a high concen- 
tration of the fibers, and are usually used as reinforcing 
material when high strength is desired. Strength of the 
laminate can be varied by using a cloth with a tight or open 
weave, by varying the number of plies of cloth for a given 
thickness or by dispersing flock in the resin to serve as lateral 
reinforcement. These variables make it possible to cover a 
wide range of strengths. 


Fiber properties studied 


Since the properties of a multiple fiber material such as 
glass cloth are largely dependent upon the properties of 
the individual fibers, exhaustive studies of the fibers have 
been conducted to determine their properties. Special 


* This ene Preqaeed bu eaaembets of the cta® of the Research Lobere- 
cutee Ontattein iberglas Corp. , 


apparatus has been designed and built for this particular 
purpose. 

Modulus of elasticity and tensile strength are of primary 
importance. The modulus of elasticity holds fairly constant 
at 8,000,000 to 9,000,000 p.s.i. for glass fibers between 
0.00070 and 0.00020 in. in diameter—a range which includes 
the standard textile fibers. An upward trend is shown for 
fibers of smaller diameter. The tensile strength of the 
standard textile fibers is in the order of 300,000 p.s.i., but 
the tensile strength increases as the diameter of the fibers 
decreases. Experimental fibers have been produced with a 
tensile strength exceeding 2,000,000 p.s.1. 

The fibers will melt, but they will not burn. 
are solid glass rods with no cellular interstructure, they will 
not absorb moisture. They will not rot or mildew. The 


Because the 


are the result of oxidation and, unlike metallic and organ: 


fibers, can exist indefinitely in an atmosphere of oxygen 


High dimensional stability 


An unusual feature of the fibers is that they have tensile 
strengths in excess of those of the high-strength metals, and 
yet they have many times the elongation of these metals 
before the elastic limit is reached. As a matter of fact, the 
elongation of a glass fiber at break is about the same as that 
of a cotton fiber. This accounts for the extremely high 
impact resistance of glass-teinforced plastics. The alloying 
and heat treating of metals is largely aimed at raising the 
elastic limit closer to the ultimate strength. In glass fibers 
they are one and the same. 

Because the fibers do not swell under the influence of 
moisture and elongate only under great tension, they possess 
high dimensional stability. This dimensional stability is im- 
parted to the plastics in which the glass fibers are used for 
reinforcement. The lower limit of the plastic flow of glass 
textile fibers is at about 200° C. The thermal coefficient of 
linear expansion is 49 X 10~* per °C. for temperatures up to 
300°. An actual increase in the tensile strength of glass cloth 
is obtained by subjecting it to temperatures as high as 200° C. 
The cloth can be subjected to higher temperatures for short 
periods without serious loss of strength. 

Practically no shrinkage of the cloth occurs at temperatures 
below 100°C. At 400° C., shrinkage is only 0.30 to 0.35 per- 
cent. Between 375 and 425° C., the rate of shrinkage in- 
creases sharply and continues at a higher rate, although still 
showing a shrinkage of only 0.90 percent at 600° C. These 
temperatures, however, are in excess of curing temperatures, 
so the factor of shrinkage may be disregarded in the prepara- 
tion of glass-reinforced plastics. 


Heat treatment of cloths 


The effect of heat upon glass cloth is of particular interest 
since heat treating of glass cloth to be used as plastic rein- 
forcement is one of the most important of the techniques 
developed by the Fiberglas laboratories. This treatment is 
required in order to obtain maximum adhesion of the resin 
to the glass. 
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\ll fibers that are to be formed into 
arns or fabrics must have a lubricant to 
veut them from abrading one another. 
the case of animal and vegetable fibers 
ich as wool and cotton, this lubricant 
present in the fiber. In the case of 
glass fibers, the lubricant must be added 
to permit the forming and fabrication of 
the textiles. The ingredients of the 
glass lubricant are dextrinized starch, 
oil, gelatin, neutral emulsifier, complex 
amine salt and polyvinyl alcohol. 
lo obtain adhesion between the resin 


and the glass fibers, certain of these in 
gredients must be volatilized; others 


must undergo a change and remain on the 
fibers if the textiles are to retain proper 
ties they must possess to serve as plastics 
reinforcement. Exhaustive tests have 


demonstrated that the required adhesion values and main 
tenance of the necessary textile properties can best be pro 
vided by heat treating the textiles. The same tests have 
shown that increase in adhesion caused by the heat treat 


the procedure 


compression. 


ment is a principal factor contributing 
to the high strengths obtained with 
glass-reinforced laminates. Caramel- 
ization of the starch in the lubricant 
is an easily perceptible effect of the heat 
treatment. 

A uniform brown appearance of the 
textile, caused by caramelization of the 
starch, is visual indication of satis 
factory treatment. Other effects are 
removal oi the oils and practically all of 
the moisture, and fixation of a starch- 
gelatin film on the fiber. This film 
affords a firmly anchored base for ad 
hesion with the resin. 


Meticulous procedure required 


To achieve the best results in the 


fabrication of glass-reinforced plastics, 


employed must be meticulous. In the prepa 
plastics the major effort must be directed 
toward getting the glass fibers to work as small columns in 
lo accom} lish this the fibers must be supported 


1—The square of OC-64 glass cloth at the left has not yet been subjected to heat treatment or impregnation. 


At this stage the cloth is pure white. 
but not as yet impregnated with resin. 


with a resin which previously was mixed with a percentage of flock fiber. 
ALA PHOTOS IN THIS ARTICLE. COURTESY OWENS-OORNING FIBERGLASS CORP. 


In the middle is a piece of this same cloth which has been heat treated 
The brownish sample at the right has been heat treated and impregnated 


This flock is shown in the foreground 








fine dust and bubbles or other contamination that would 
interfere with such support. 

As an indication of how important this is, the critical com- 
pression loads which can be developed in small diameter 
columns should be considered. To achieve a composite 
compressive strength of 75,000 p.s.i., using 50 percent glass 
fibers by volume, all parallel to the direction of load, the glass 
must take a compressive stress of 140,000 p.s.i., assuming that 
the resin is working at a compressive stress of 20,000 p.s.1. 
With this value for the critical stress that must be developed 
in the fiber, and a fiber diameter of 20 one-hundred-thou- 
sandths of an inch, the fiber must be supported along its 
entire length at distances not exceeding 100 one-hundred 
thousandths of an inch, 

Several methods for heat treating the textiles have been 
devised by these laboratories. A satisfactory method con- 
sists in festooning the cloth in an oven. Since the hot air 
ean circulate freely through the draped material, the hot 
gaseous products of the treatment are not concentrated in 
spots. The treatment should be at about 200° C. for 2 hours. 
The temperature of the interior of the oven must be uniform, 
and the air must be circulated. The glass textiles can also 
be satisfactorily heat treated by passing them through a hot- 
air zone, using higher temperatures and subjecting the ma- 
terials to these temperatures for a shorter time. Good results 
have been obtained by passing a medium-weight cloth at a 
rate of 2'/, ft. per min. through a tower having a hot-air zone 
10 ft. long and heated to about 340° C. Cloths of different 
weights require different speeds. Another continuous heat- 
treating method utilizes heated revolving rolls. Because the 
cloth is in contact with the rolls, higher temperatures and 
speeds can be employed. 


Assembly of fibers 


Before undertaking to reinforce a plastic with glass fibers, 
it is necessary to determine whether the material is to carry 
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2—One method of heat treating glass cloth makes use of revolving heated rolls 





at exceedingly small intervals, necessitating the exclusion of 





both tensile and compressive forces, as in a beam; or whether: 


4 
it will carry compressive forces only as in a strut. 


If tensile loads alone must be taken into consideration, all 


fibers should run in one direction, parallel to the tensile stress 
A warp made of parallel strands of fibers can be used. Ar 
alternative is to use a uni-directional cloth, laminating it s 
that the glass yarns are parallel. 


If concerned with compressive loads only, the reinforcement 
can be introduced in the same manner as for tensile loads but 


with the fibers placed at right angles to the compressive stress 
This can be done by using layers of all-glass cloth or by cross 


laminating uni-directional fabrics or warps. This manner of 


reinforcing satisfies the condition known as ‘‘flat-wise’’ com 


pression. Compressive strengths are obtained exceedins 


those secured by other methods of fiber-resin assembly. 


The Poisson’s ratio of glass is about 0.25, while most resin: 


have a Poisson’s ratio in the neighborhood of 0.45 to 0.50 


This indicates that most resins will act in a manner similar 
to that of hydraulic fluids. In any mechanical assembly of 


the two materials, this probable hydraulic action of thé 
resin should be kept in mind. 

The reason the above method of obtaining high compressiv« 
strength is so effective is that the hydraulic action of the 


resin, due to its high Poisson’s ratio, gives comparatively high 


sidewise deformation under compressive loading, and work 
the fibers in tension. Compressive strengths can be ob 
tained closely approaching the best tensile strengths obtai 
able when high tensile strength is the objective, but the 
tensile strength of this particular material is low, since it ha 
only the tensile strength of the resin in the direction of the 
major stress. 

When approximately equal tensile and compressive 
strengths are sought, it is necessary to use a laminated struc 
ture similar to that employed for compressive loads only 
and at the same time provide for considerable lateral rei: 
forcement between the various plies to prevent delamination 





tensile forces only, as in a tie-rod; or whether it is to encounter: 
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3 


in compression. Firm adhesion is essential to develop strong 
interfaces between the resins and the fibers in order to ensure 
high compressive stresses in the individual fibers. 

The necessary lateral reinforcement can be obtained by dis- 
persing flock in the resin. There is a possibility that a 
method may be devised for applying the flock to the other 


fibers electrostatically, so that each strand of, these other 


fibers would look like a furry caterpillar. Pure resin could 
then be applied in the normal manner. 


Modulus of elasticity controllable 
The modulus of elasticity of glass-reinforced plastics is 
affected by condition of cure of the resin, fiber diameter, close- 


3—In a second simple meth- 
od of heat treating glass 
cloth, an oven is used. 4 

A high-production method 
for heat treating the cloth 
makes use of a hot-air tower 
and mechanical rolling and 
conveying equipment. The 
material is pure white as 
it enters the hot-air tower 
(lower right). As it emerges 
from the tower (upper center) 
it is light tan in color. 5 

In measuring tensile strength 
and modulus of elasticity 
of a single fiber, the test 
load is gradually increased 
by changing catenary of the 
chain shown at upper right 


4 


ness of weave and direction of fibers, and by the glass-to 
resin ratio. 

Woven all-glass fabrics, or cross-laminated, uni-directional 
fabrics, give values of the modulus on the order of 2 to 2! 
million p.s.i. If the reinforcing fibers are predominantly 
in the same direction, as in parallel-laminated, uni-directional 
cloths, it is possible to increase the Young’s modulus to 4’ 
million p.s.i. 

These values are based on the premise that optimum curing 
of the resins has occurred. By under-curing the resins, 
reducing the glass-resin ratio and using loose, square-woven 
cloths, it is possible to obtain Young's moduli very closely 
approaching that of the pure resin 











Fabrication of experimental 
low-pressure laminates’ 





Bt techniques employed by the 
Fiberglas laboratories in pre- 
paring glass-reinforced, low-pressure 
laminates are not suggested as suit- 
able for large-scale production. They 
are purely laboratory techniques, 
practical for the production of small 
experimental quantities. They are 
reported here as a matter of record 
to show the methods used in achiev- 
ing the data submitted under the 
research which was sponsored by the 
Army Air Forces. 

All laminates prepared by the labo- 
ratories were cured between '/, in. 
thick tempered glass plates so that 
smooth surfaces could be obtained. 
To prevent the glass plates from 
adhering to the laminates, the con- 
tact surfaces of the plates were 
separated from the glass-reinforced 
laminates by means of sheets of cellophane cut to size. 


Cloth impregnation 


One method used in working with the low-viscosity resins 
was to combine the resin with the glass-cloth reinforcement 
by brush impregnation. Each cloth was impregnated as the 
laminate was built up on a glass plate covered with cello- 
phane. The cloths were brushed carefully toward the edges 
to remove entrapped air bubbles and were rolled down with 
a metal roller to assure intimate contact and exclude air. 
When all the plies were in place, a second sheet of cellophane 
and a second plate of glass were placed on the laminate. 
Care was taken to avoid the inclusion of air. 


Because this method of impregnation might result in the 
inclusion of air bubbles despite all precautions, an alternative 
method was developed. The desired number of plies of dry 
cloth were assembled on a cellophane-covered glass plate, 
and a pool of resin was poured in the center. Additional resin 
was slowly added, so that it soaked down through the plies 
and out to the edges. A sheet of cellophane was placed on 
the top ply, the excess resin was wiped from the center out- 
ward with a spatula and a second glass plate was added. 

When fine glass-fiber flock was dispersed in the resin to 
obtain increased inter-laminar strength, this pouring tech- 
nique could not be employed. The individual plies were 
brushed in place with resin, and then rolled down. Addition 
of the flock, however, produced a semi-gel stage which helped 
hold the plies of cloth in place during lamination. 


Handling viscous resins 


The more viscous resins were applied in a thin layer to a 
piece of sheet metal and strips of the glass cloth were laid on 
the metal sheet. Additional resin was then put on the cloth 


Ai ey eaticte wan prypared by members of the staff of the Research Labora- 
tories, Owens-Corning Fiberglas Corp. 








104 MODERN PLASTICS 





H, W. COLLINS 





and spread with a squeegee over the 
entire surface until the cloth was 
completely impregnated. The « 
cess resin was wiped off and thie 
impregnated cloth cut to size. Each 
ply was rolled down as the laminate 
was built up. 

Condensing resins were applied to 
the cloth by the use of a dip pa 
The cloth was dipped by pulling 
under a roll-rod below the surface 
of the resin solution, the speed of 
dipping being regulated to ensure 
thorough wetting. The squeeze rods 
were set to remove excess resin and 
to provide an even distribution « 
the cloth. 

The impregnated cloth was treated 
to advance the resin to the inte: 
mediate stage by drying and agin; 
either in an oven or over a longer 
period of time at room conditions. The cloth was then cut 
to size and laminated. 


Curing oven and press 


All laminates were cured under pressure in an electrical 
heated oven. A small fan provided internal air circulation 
necessary to maintain uniform temperatures throughout the 
entire oven enclosure. Checks of temperature variations 
from top to bottom of the oven showed variations of onl 
3° C. in the laminates. 

A press was installed inside the oven to transmit pressures 
to,the laminates, This press consisted of a framework on the 
bottom of which was a round steel plate resting on a dia 
phragm, and laminates to be cured were blocked between the 
plate and the top framework. Angle irons, laid on edge paral 
lel to the direction of air flow, were placed between the lami 
nates to permit an even distribution of heat. 

An air line which was connected under the diaphragm gave 
accurate and easily controlled pressure regulation for from 
1 to 6 laminates cured simultaneously. The pressure was 
uniform throughout the entire cure cycle, regardless of shrink- 
age in the laminates, because the diaphragm expanded as the 
shrinkage occurred. Temperature readings were taken with 
a thermometer extending into the oven through the center 
of one of the sides. 

Such of these general procedures as were applicable were 
applied in preparing the test laminates under the Air-Forces- 
sponsored research program. 


Curing schedules 


In preparing laminates with Laminac P-4122, 0.5 percent 
Alperox C was used as a catalyst. This was stirred into the 
resin at room temperature with an electric agitator. Three 
percent, by weight, of flock fibers was then dispersed in the 
resin, using a heavy-duty mixer with a gyratory paddle. 
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A tempered-glass plate was laid on the work bench, covered 

.ith a sheet of cellophane, and the first ply of glass cloth was 
id down. Resin was brushed into the cloth, and the cloth 
as rolled with a metal roller. This procedure was repeated 
r each ply. When the laminate had been built up to the 
quired thickness, another sheet of cellophane and another 
iss plate were laid on. 

The '/,-in.-thick laminates were cured in the oven under 15 
p.s.i. pressure for 2 hr. at 70° C., and for 5 hr. at 110° C. 
hey were then removed from between the glass plates and 
ured an additional 4 hr. at 110° C. The '/,-in. laminates 
re cured for 3 hr. at 60° C., 3 hr. at 80° and 6 hr. at 110°. 
Five percent Lucidol was used as a catalyst in preparing 
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laminates with C-39 resin. Flock fibers were mixed in a 
portion of the resin to obtain a thick putty which was then 
mixed with additional resin to obtain a final fiber concen- 
tration of 3 percent by weight. Prior to lamination, the 
cloth was treated with a 0.5 percent solution of wetting agent! 
G-30. The laminates were built up in the same manner as 
the Laminac laminates. 

The '/4-in. CR-39 laminates were cured under 15 p.s.i. 
pressure for 12 hr. at 74 to 115° C., and for 3 hr. at 115°. 
The '/,-in. laminates were cured for 6 hr. at 60° C., 3 hr. at 
70°, 12 hr. at 70 to 115° and 3 hr. at 115°. 

Laminates with MR-1A were formed in the same way, 
except that there was no treatment of the cloth with the 
wetting agent. Laminates with CR-39Bd were built up in 
the same way as the MR-1A laminates but with 3 percent 
Lucidol as the catalyst. Curing pressures for MR-1A and 
CR-39Bd laminates were 15 p.s.i. Curing schedules were 
MR-1A, '/,-in. laminates—9 hr. at 74 to 115° C., 3 hr. at 
115° C.:; '/s-in. laminates—3 hr. at 60° C., 3 hr. at 70° 


1 Supplied by Dow-Corning Corp. 


12 hr. at 70 to 115°, 3 hr. at 115°. CR-39Bd, '/,-in. lami- 
nates-—12 hr. at 60° C., 9 hr. at 74 to 115°, 3 hr. at 115°; 
'/,-in. laminates—72 hr. at 60° C., 3 hr. at 115°. 

In preparing laminates with CR-149, 5 percent Lucidol was 
used as a catalyst. The laminates were formed in the same 
manner as those using CR-39 except that no flock fiber and 
no wetting agent were used. Curing was done between 
tempered glass plates at 15 p.s.i. for 12 hr. at 70° C., 2 hr. at 
80° and 2 hr. at 115°. 

Plaskon 900 is supplied in two parts. One hundred parts 
of A were mixed with 17'/, parts of B, and 2 percent Lucidol 
was added as a catalyst. Three percent of flock fibers by 
Because Plaskon 900 is 
too viscous for brush impregnation, the method described 


weight was dispersed in the resin. 


for the handling of viscous resin was applied to the prepara 
tion of the laminates. These were cured in the oven in the 
same manner and under the same pressure as the other 
laminates. 

The curing cycle for the '/,-in. laminates was 2 hr. at 60° C.., 
2 hr. at 80°, 2 hr. at 110°. 
moved and the laminates were cured an additional 4 hr. at 
110°. The! 
3 hr. at 80°, 3 hr. at 110°. After removal of the glass plates 


The glass plates were then re 
e-in. laminates were cwed for 3 hr. at 50° C 


they were cured another 4 hr. at 110° 

Monsanto 38691 is also supplied in two parts. One hun 
dred parts of A were mixed with 30 parts of B. One-half 
part Lucidol was used as a catalyst. The laminates were pre 
pared in the same way as the Plaskon 900 laminates. Both 


the '/,-in. and ! 
4 


in. laminates were cured under 15 p,s.i. 
pressure for 10 hr. at 70° C., and for 15 hr. at 110°. 

To permit uniform cooling on the surfaces and to prevent 
warping, all laminates were set on edge to cool after com 


pletion of the cure. ( Please turn to next page) 


1—A resin of a very heavy molasses type being spread on the glass-cloth by means of a squeegee. 
2—-A dipping method is employed to impregnate the glass-cloth with a condensing-type resin 
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Time of cure reducible inch, Speeds were somewhat in excess of metal cutting 

The cure schedules described were based upon previous practice, bemg 2500 f.p.m. A sanding disk and sam 
cure studies and are applicable only to these particular curing 
procedures. Because of differences in rate of heat transfer, 
it is not correct to assume that the same results would be ob 
tained if similar laminates were cured for the same time and 
at the same temperatures in a platen press by the bag 
molding process, or with the use of plates of steel 

It is probable that the time of the cure can be materially 
reduced by designing curing equipment for the specific job 
and by using materials which will permit more rapid applica 
tion of heat and better dissipation of the internal heat during 
the exothermic stages of the reaction. 

Test specimens were cut from the cured laminates with a 
band saw, using a metal cutting blade with 10 to 12 teeth per 


were used to machine the specimens to exact siz« 
Before testing, all specimens were conditioned { 
96 hr. at 25° C., and 50 percent relative humidity 
ditioning cabinet was controlled to +0.5° C. | 
circulating air maintained at the desired temperatur: 
specified 50 percent relative humidity was obtaine: 
saturated solution of calcium nitrate 
All specimens were tested on standard test devices and by 
standard test procedures, in accordance with Federal Speci 


fication L-P-406. Test procedures were inspected by 


representatives of the Engineering Division of the Materiel 
Command. Test results were verified by the Materiel 


Command, Wright Field. 


4—-Laminates are placed between tempered 


3—-Impregnated glass-cloth being built up to form a laminate. 


Angle irons allow free circulation of heated air between lami 


glass plates before insertion in laboratory press. 
6—Sanding tensile test specimen to exact shape and size 


nates. 5-—Laminates and press in curing oven. 
5 
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by FRANK E. ALLEN* 


Machining glass-reinforced . 
low-pressure laminates 





ACHINABILITY is an impor- 

tant property of glass-rein- 
forced, low-pressure laminates. Stand- 
ard tools will perform satisfactorily 
and, in general, procedures are the 
same as those employed in machining 
the metals. 

Removal of chips and dust by suc- 
tion is recommended. Compressed 
air is the best coolant while water is as 
good as any liquid. A coolant that 
contains an oil or fatty base or a 
solvent may do permanent damage by 
softening or penetrating the plastic. 
All liquid coolants have the disadvan 
tage of combining with fine dust and 
setting into a hard cake that inter- 
feres with the machining operations. 


Drilling 

In drilling parallel to the lamina 
tions, care must be taken to prevent 
splitting. The material should be 
clamped in a vise or between plates. After the hole has 
been started in its proper location, a bottom drill with a slow 
feed should be used. 

When drilling perpendicular to the lamination this pre- 
caution is not necessary, but the material should be backed 
with a tightly clamped support of wood or metal until the 
drill has passed completely through the piece. This prevents 
breaking out and gives a clean, sharp hole. 

Satisfactory results may be obtained in drilling holes up to 
*/is in. in diameter by using regular high-speed steel drills 
such as are employed in drilling steel, with a slightly negative 
rake ground on the cutting lip that is dubbed off as in drilling 
brass. Itis advisable to back out the drill frequently to avoid 
burning. A cutting speed of 80 ft. per min. with a feed ratio 
of 0.002 to 0.004 per revolution has been found to meet usual 
conditions. A thin jet of compressed air directed as near the 
hole as possible and directly on the tool helps materially to 
keep the drill cool. 

Specially designed, carboloy-tipped drills for plastics are 
available and should always be used in drilling holes larger 
than */;, in. in diameter. These drills have highly polished 
flutes, maximum chip clearance, slow helix for blind holes 
with a 55° point for thin sections and a 90° point for thick 
sections. Most drilled holes will be found to be 0.001 to 
0.003 in. undersize. However, if the drill cuts oversize, 
this condition may be overcome by grinding a slight radius at 
the end of the lip. 

Other types of drills which may be used if the holes are 
over */,, and under 1'/, in. are the masonry type and the gun 
drill. Both should be carboloy-tipped. In thin laminates, 
large holes can be cut with a gasket cutter, or may be sawed 
with a circular saw-tooth cutter such as is used to cut holes in 





* Research Laboratories, Owens-Corning Fiberglas Corp. 








sheet metal. Large holes can be cut 
in thicker laminates by the abrasive- 
type drills used to take sample cones 
from concrete roadways, walls and 
foundations. Portable machines of 
this kind can be obtained which will 
drill holes from '/, to 8 in. in diameter 
and up to 27 in. indepth. Drills used 
in the machines can be adapted for 
use in standard drill presses. 

Still another way of cutting large 
holes is in a lathe, boring mill 
or milling machine. A starting hole 
is drilled and bored to size in the 
same manner as in ordinary metal- 
machining operations. The boring tool 
should be ground with a minimum of 
clearance and no back slope. A side 
slope of 13° has been found satisfac- 


FRANK E, ALLEN tory. The cutting angle should be 


55 to 60°. The tool should be set so 
that the heel of the cutting angle 
cuts in advance of the point, in order 
that a clean cutting edge free from fins may be maintained, 
If duplicate drilling is desired, drill jigs should be designed 
with slip bushings. After the work is spotted, the bush- 
ings can be removed. This will reduce the friction on the 
drill and avoid high bushing replacement caused by the 
abrasive action of the chips between the bushing and the 
drill. If a limited amount of duplicate work is all that is 
required, a layout templet can be used to locate the holes. 
When starting, if the drill runs to one side it can be brought 
back into proper location by drawing over, by chipping or by 
filing a groove on the side from which it has moved away. 
This must be done before the drill point has completely 
entered the material. 


Punching 


Sheet laminates may be punched for both holes and blanks. 
The recommended minimum distance between the holes and 
the edge of the sheet is 3 times the thickness of the sheet. 
Punched holes should not be smaller in diameter than the 
thickness of the sheet. A very close fit approaching a sliding 
fit, is required between punch and die. A close fit is also 
necessary for the pressure stripper to produce clean-edged 
holes and prevent the punch from pulling up the edge of the 
hole as it is pulled from the material. Laminated materials 
yield somewhat when punched, and as a result the hole 
which is produced is slightly smaller than the punch. In 
punching as well as in blanking, allowance of about 3 percent 
of the thickness punched must be made for this yield. 

Shear helps somewhat in the power required and in some 
instances makes a cleaner edge blank, but is not recommended 
for holes, as one side of the punch, stripping first, will raise 
the edge of the material. In blanking, shear should be ap- 
plied to the punch only. In punching holes no back clear- 
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ance should be given the punch, as this would leave too much 
clearance between punch and stripper and pull up the edge of 
the hole on its back stroke. In blanking, the edges may be 
somewhat torn or rough between surfaces. This may be 
remedied by punching a larger blank and then passing it 
through a shaving die—i.e., a hollow or ring die with a 45° 
cutting edge. Number 6 Stellite applied by oxyacetylene 
welding is recommended for the cutting edge. This should 
be put on a soft steel die body. 

The punch should be soft brass, slightly concave on the face 
and should be a sheared fit. When the punch becomes worn 
it should be peened oversize and again sheared in so that i 
will fit the die as closely as possible 

The stroke of the press should be adjusted so that the 
punch clears the blank out of the die at each stroke. If the 
blanks are allowed to build up in the die, shavings may droy 
in between blanks, causing them to cock and tear up the 
edges as they are forced out. Die designin general is the same 
as for metal, and standard punch-press equipment is used. 


Sawing 

Laminates can be sawed with all types of hand metal 
cutting saws. A set one-half the thickness of the blade on 
each side and 10 to 12 t.p.i. is recommended. Circular 
saws used to cut holes in sheet metal can be used in a drill 
press. Speed should not exceed 2000 ft. per minute. Abra 
sive saws are satisfactory for cutting out blocks. The type 
of machine used for cutting refractory blocks works very 
well on rough work, with a Clipper C-R-3-14-6 wheel 

In using an abrasive saw, it is better to pass the saw back 
and forth across the work, taking several cuts, instead of tak 
ing a full depth cut at one time. This prevents heating, and 
the life of the saw is much longer. For general purposes, a 
band saw is the best. This can be the standard metal-cut 
ting band saw, or the conventional wood-band saw with a 
metal table. Metal-cutting saws should have the teeth set 
to clear one-half of the thickness of the blade each side, 8 to 
10 t.p.i., 20 to 23 gage, with width of the blade governed by 
the radius to be cut. 


Grinding 

With the proper wheel, grinding can be done with light 
cuts and feed, but it has a tendency to heat up the fibers 
Sanding works very well both for stock removal and finishing 
The endless-belt type of sander is recommended, although a 
disk cylinder or drum sander can-be used. Numbers 50 to 
80 grit, with a surface speed of 2700 to 3000 ft. per min 
work well. 

It is better to use dry sanding, with suction to remove the 
dust, than a liquid coolant for the same reason that a liquid 
coolant is not recommended for other machining operations 
the dust combines with the coolant to form a stiff paste which 
adheres to the machine and interferes with its operation 


1—For holes up to 3/16 in. in diameter, satisfactory 
results may be obtained through the use of regular high- 
speed steel! drills. In this illustration a carbide ma- 
sonry drill is being used to drill a 3/8-in. hole in the 
laminate. 2—Band saws similar to the one used in 
sawing this laminate have proved most satisfactory for 
general purposes. 3—A test specimen being ground to 
size and shape. 4—When turning laminates such as this 
shear test specimen, metal cutting lathes are used 
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5—-The flat surface of a laminate is here being shaped or planed. The cutting tool used for this work should be tungsten- 


carbide tipped. 6—A spiral 4-fluted end mill is being used on this tool to mill the recess in this glass-reinforced laminate 


Turning 


For turning, metal cutting lathes are used with speeds of 
150 to 200 surface ft. per min. and a feed of 0.010 in. per 
revolution. Tungsten-carbide-tipped tools, ground with 
a 33° clearance angle, no back slope or lip, and with a side 
slope of 13°, have been found satisfactory. Female centers 
are much better than male centers in turning laminated 
stock due to the male center’s tendency to wedge apart the 
laminations. When facing or counter-boring, the cut should 
be toward the center. 

In both facing and turning, the tool should be set so that 
the heel of the cutting edge cuts in advance of the point in 
order to shear in the direction of the stock being removed. 
If the point is set in advance of the heel of the cutting edge, 
it will tend to peel off the stock and throw up a fin or burr. 


Tapping and threading 


For tapping and threading, high-speed nitrated and chro 
mium-plated taps are best. Ground taps are desirable. 
Three-fluted or two-fluted spiral gun taps are recommended. 
A negative rake of 5° on the front face of the land will help 
avoid binding and stripping of the thread when the tap is 
backed out. Taps should be 0.002 to 0.008 in. oversize 
since there is a tendency for the material to close up when 
the tap is removed. To prevent splitting, laminates must be 
clamped when tapping parallel with the lamination. The 
edges of the holes should be chamfered and supported so 
that they will not be raised up by the tap. 

Holes to be tapped should be larger than is customary 
for metal in order to leave only about 75 percent of a full 
thread. This will prevent the top of the thread from 
breaking or peeling off, and give a cleaner job. If tapping is 
done in a machine, a speed of 40 to 50 ft. per min. is satis- 


factory. Water is a good tapping medium and drys off 


thuickly. Threads can be chased in a lathe on solid stock but 
have a tendency to break or peel off in laminated material. 


When chasing V threads, the lathe compound should be 
thrown around to 30°, and the tool ground to cut one side 
only. This will help overcome this difficulty. 
Milling 

Tungsten-carbide-tipped cutters should be used for milling, 
and the cutting angle should be ground with a slight rake 
Best results are obtained at high machining speeds, 400 to 
800 ft. per minute. Indications are that at high cutting 
speeds the reinforced plastic ruptures ahead of the tool edge, 
The edge of the tool 
does not come in contact with the glass and is thus protected, 


which thus assumes a wedge function. 
the wear coming just back of the cutting edge. At lower 
speeds the plastic is pushed up to the very edge of the cutter, 
which has to cut the glass by impact. This wears the cutter 
edge and generates excessive heat The danger of lifting the 
lamination at the edge of the cut will be reduced if the set-up 


is made so that the mill cuts down on the material 


Planing or shaping 

In planing or shaping, the cutting speeds can be from 50 to 
80 surface ft. per min., with a feed from 0.010 to 0.015 in. per 
stroke. The cutting tool should be tungsten-carbide-tipped 
and should have a cutting angle of 36°, a clearance angle of 
30° and a shearing angle of 45 The tool must be set so 
that the cut is shearing action from the surface of the work 
backward and down This method will give clean cuts and 


a smooth finish 


Shearing 

Thin sheet laminates can be cut by hand with sheet-metal 
shears, or they can be cut with foot-power square shears such 
as are used for thin sheet metal. Sheets '/s to */s in. im 
thickness can be cut on power shears used for steel plate. 
The cutting edges of the shears will give greater production 
between grinds and longer blade life if the tool is faced with 
Number 6 Stellite. 
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by J. D. LINCOLN* 


Desirable handling properties 


ot low-pressure resins 





ECENT developments in the laminating of glass fibers 

have directed attention toward the resins which are 
being used in these operations. The purpose of this article 
is to discuss the desirable handling properties of resins, with 
special reference to those resins which are used in the low- 
pressure and no-pressure field. In this discussion, the major 
points in question are: 1) the molding conditions necessary 
to form the fabrics with resins, and 2) the viscosity and other 
handling characteristics from the point of view of ‘easy lay 
up” and temporary storage between the time of impregna 
tion and actual use. 

Since our company first began its experimental work in low 
pressure laminating, many types of resins have been sub 
mitted for tests and used in production. While all of these 
resins were classed as no-pressure resins, they had one great 
drawback which did more to hold up the successful develop 
ment of this new industry than any other factor: the vis 
cosity of these resins was very low and, consequently, tho 
great weight of resin could be picked up and held by what 
ever fabric was being coated. This condition was partially 
the fault of the resin manufacturers’ instructions as to the 
method of coating wherein the “brush-on’’ method of apply 
ing the resin to the fabric was advocated. As a matter of 
fact, many forms were laid up before any resin was applied 
at all, and then a regular housepainting job was done on the 
outside of the form. As a result, a great amount of material 
was wasted and irretrievably lost. This process was indeed 
slow so far as actual production was concerned, and the 
quality of the completed article was very poor. There was 
no such thing as uniformity from piece to piece and molding 
temperatures and cycles could not be standardized. 

The reason for this condition was quite simple. A resin 
that is liquid enough to brush on will run, and the low section 


* Chief engineer, Virginia-Lincoln Corp. 
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or sections—including any pockets—will take the run-of 
from the higher portions of the form. This results in “‘fat 
spots” which are those portions of the form which have ac 
cumulated the excess quantity of resin. Fat spots result in 
soggy, undercured sections and, as a matter of fact, are caus¢ 
for complete rejection of the part. This run-off also result 
in “‘starved’’ spots which are just the reverse of the fat spots 
These starved sections, instead of having the required weight 
of resin, have lost practically all their coating. This behavior 
results in weak sections in the parts being molded and some 
times causes blisters. 

Since this inauspicious beginning, several companies hav: 


’ 


developed a resin whose heavy viscosity has eliminated many 


major difficulties. This resin, which becomes liquid 


in 
temperature range of 125-150° F., may be metered on the 
cloth by means of a doctor knife or through the use of rolls 
In its liquid condition, the resin entirely saturates and coat 
any substance which is passed through it. However, upon 
return to room temperature, the resin assumes the viscosity of 
a heavy grease. No drying is necessary Because the ma 
terial remains in a sticky or tacky condition, fabrics can be 
“laid up’’ with great ease. No tacking either with metal 
staples or soldering irons is required, since the material 
actually clings to the form not only at certain points but over 
its entire area. The impregnated fabrics instead of being 
stiff and harsh as they are when the resin is partially poly 
merized, are soft and pliable. This property permits them to 
be stretched and formed so that they will accurately fit com 
pound curvatures and sharp bends and angles. Careful con 
sideration indicates that it would be physically impossible to 
mass-produce complicated forms and shapes of the new super 
strength glass-laminated material without using this type of 
grease-like resin. 

The first block of this resin-laminate material which was 
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produced at our company might have been described as a 
multitude of straight-line fibers. These fibers—carried along 
separated from one another by means of a comb or other 
similar device—were dipped in the warm liquid resin, grease- 
like at room temperature. It was at this point that the de- 
velopment by Owens-Corning Fiberglas Corp. produced such 
astounding results. Chopped, finely divided glass-fiber 
flock with a fiber diameter approximately one-sixth that of the 
main fibers was mixed in the liquid resin. The straight-line 
fibers in passing through the resin picked up a coating com- 
posed of resin and short lengths of chopped glass fiber. 
These tiny filaments interspersed among the straight-line 
strands served as reinforcement. The method might better 
be described by saying that the straight-line strands resemble 
the warp of the laminate and the chopped fibers resemble the 
fill, the resin holding all components in position. If the resin 
did not assume a grease-like consistency at room temperature, 
there would be nothing to hold the fibers together after their 
removal from the resin bath. Consequently, it would be 
impossible to lay up forms, and the uniform admixture of 
resin, fibers and strands would be destroyed. 

In our opinion it is important to find resins that will poly- 
merize at temperatures below 250° F., because temperatures 
of that degree or greater will shorten the life of the rubber 
bag used in molding the parts. Temperatures on the order 
of 200-220° F. would increase the life of these bags at least 
10 times. Great savings would result from the continuation 
of this same line of reasoning into the high-pressure laminating 
field. It is true that the actual pressure required for laminat- 
ing is not very expensive to maintain. However, the de- 
velopment of the heat needed to polymerize the center 
sections of thick laminates is very expensive. Even though 
the temperature of the steam platens transmits the heat to 
the outer glue lines almost instantly, it sometimes takes hours 
to raise the temperature of the center sections of the glue lines 
to a degree which will completely cure the part. While it is 
true that high-frequency heat is very fast and will raise the 





1—Traveling bags in the era following the war 
may be similar to the cases shown in this sketch 
which are light in weight and highly scuff and 
scratch resistant. 2—This streamlined chair 
design lends itself admirably to low-pressure 
molding. 3 and 4—A feature of these architects’ 
designs is the grouping of kitchen and bath- 
room units in a small] space. As can be seen, 
each assembly is divided into small sections. 
This construction makes possible a wide variety 
of arrangements to fit homes both old and new 





temperature of glue lines very rapidly, this equipment is still 
not widely available and is rather expensive. Therefore, 
reduction of the temperature necessary to cure laminating 
resins would appreciably reduce the operating costs both in 
high-pressure and low-pressure laminating. 

Future study by resin manufacturers should point the way 
to resins which will cure with no pressure and no heat. These 
resins would be known as unstable resins and their curing 
would be brought about by the addition of a catalyst rather 
than by the addition of any heat or pressure. They could be 
made stable for a matter of minutes or probably an hour, 
Such resins which are in the laboratory stage at the moment 
could probably be very quickly made available to the lamina- 
tors. It is true that certain types of intricate forms wherein 
the forming requires a great deal of time would not be adapt- 
able to the use of such fast resins. However, there are many 
uses to which this type of material could be put, and it is 
strongly recommended that development work be brought to 
a conclusion as soon as possible. 

Thanks are extended to all suppliers for the whole-hearted 
cooperation the company has received over the past few 
years. Only through this cooperation have we been able to 
reach our present development. 
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by DAVID SWEDLOW* 


The versatility 


of low-pressure molding 





oo. a sample of one of the new contact or low-pres- 
sure resins with a high-strength filler such as glass fibers to 
a design engineer. Mention various properties of this material, 
such as high tensile strength in the range of aluminum alloy, 
good resistance to solvents and stability at extreme tempera 
tures. Explain the simplicity of the tools and the ease with 
which this plastic can be fabricated. Immediately the de 
signer has dreamed up a complete body or fuselage to be 
made in one piece simply by wrapping the glass fabric around 
a simple wood or plaster form, saturating the material with 
a proper resin and then placing the assembly in an oven. 
Presto! You have your complete fuselage. 

But in the apparent simplicity of this process lie many 
of the pitfalls and dangers in the proper development of this 
new and intensely interesting field of low-pressure plastics. 
While contemplation of the unlimited possibilities of this new 
development certainly fires the imagination, fabricators who 
have tackled the problem have learned to “make haste 
slowly.”’ A review of some of the problems and of the prog 
ress made in taking the low-pressure plastics from the 
laboratory stage through research and development and, in 
some cases, into production will perhaps be the best means of 
illustrating the significance of this new development. 

In the case of the contact resins, which use pressures of 
from 0 to 10 p.s.i., the molder is not confronted with the 
problem of forcing volatile matter out of the resin by pressure. 
Pressure is not a function of the cure. Polymerization is 


* President and general manager, Swediow Aeroplastics Corp 


brought about by the addition of a catalytic agent which 
induces oxidation at elevated temperatures, and the resin 
changes from the liquid to the solid state. The manufacture 
of these low-pressure laminates falls into two general types 

the production of flat sheet and fabrication of shaped parts. 

Considerable progress has been made during the past year 
on methods for producing flat sheet. ‘ihe early processes 
were cumbersome and impractical, involving the following 
operations: 1) submerging the filler material in a vacuum 
tank containing the resin, 2) placing the impregnated ma 
terial between two pieces of glass while still submerged, 3) 
rolling out the trapped air, 4) wiping off the plates, 5) curing 
in an oven for 8 hr., and 6) in many cases breaking the 
tempered glass to remove the cured laminate. 

In the present method of automatically producing flat 
sheet, the equipment 1) properly dries the filler, 2) automa- 
tically impregnates the filler with a proper resin content, and 
3) cures the laminate in a tunnel oven in a cycle of from 30 
min. to 2 hr., depending upon the type of laminate. This is 
indeed a step forward. Two very significant developments 
in flat sheet are the production of a thermosetting sheet 
which can be readily post-formed, and the manufacture of a 
semi-cured sheet which is very flexible and can be held in 
place on a simple wood form and flash-cured in a matter of 
10 to 15 minutes. 

A description of the progress made in the development of 
shaped parts is more involved because each shape presents 
a different problem. To achieve (Please turn to page 184) 


1—This airplane fuel tank is an example of the application of low-pressure resin with high- 


strength filler such as glass fibers to the molding of shaped parts. 


2—-Low-pressure laminates 


when used for such parts as this air scoop can definitely show man-hour and price savings 


ALL PHOTOS, COURTESY SWEDLOW AEBROPLASTICS CORP. 1 
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RANSPARENT wall plaques etched with the in- 
tricate design of the cactus. Graceful fanlights traced 
with a stylized pattern of spring flowers. While these 
samples are representative of the beauty that can be achieved 
through the engraving of methacrylate sheet, there are many 
other acrylic pieces which, while requiring less imagination 
and skill in their marking, yet must be stamped permanently 
with numbers, initials, trademarks or dial calibrations. 
Although in many cases numbers and letters can be 
molded in, this practice may increase the cost of the mold to 
a point where it is more economical to mark the piece after it 
has been removed from the press. Furthermore, this type of 
marking lacks adaptability and is impractical when, for ex 
ample, successive serial numbers are to be stamped on each 
piece. Of the other available methods of marking, each 
offers certain advantages in speed, economy, accuracy or 
permanency. 


Engraving 


When a relatively small quantity of parts is involved, in 
dividual pieces of methacrylate can be hand engraved by 
almost any jeweler. This plastic is of about the same order 
of hardness and has working qualities quite similar to those of 
copper. Consequently, essentially the same tools and tech- 
niques may be used for methacrylate as are employed in 
copper or silver engraving. 

Alternately, there are several types of engraving machines 
which depend for their cutting action on a rotating tool. 


Material for this article was supplied by Rohm & Haas Co 





These tools, which may be similar to a dentist’s burr or a 
small grinding wheel, are driven by a motor incorporated in 
the machine itself or transmitting its power through a flexible 
shaft. In most cases the latter type of drive is preferable for 
detail work since it permits closer control of the cutting 
action. Because of the transparency of the material, a 3- 
dimensional effect may be obtained by cutting designs on the 
back of the sheet to different depths. It is also possible to 
obtain different surface effects varying from a smooth frosting 
to a white grain by a judicious choice of cutting tool or stone. 
The decorative placques shown on this page are excellent 
examples of the artistic handling of engraving tools 

A modification of this equipment is a machine similar to 
those used for engraving copper plates for intaglio printing 
In this process the operator moves a stylus through a master 
die of the desired marking which is usually several times 
larger than the size required on the finished part. This move 
ment is transmitted and reduced by a pantograph device to 
the rotating cutting tool which reproduces the design on the 
methacrylate surface. To give greater visibility to any en 
graved marking, an oil or japan pigment obtainable at art 


supply and paint stores may be wiped into the cutting. 


Sandblasting 


The sandblasting of various designs on this plastic is par- 
ticularly suitable when large areas are involved. Although 
the resiliency of the material makes it difficult to sandblast 
methacrylate to any great depth, it is possible to obtain 
attractive over-all frosting after (Please turn to page 188) 





MAY * 1944 113 




































THESE CONCEALED RINGS OR FLUSH DRAWER 
pulls are typical examples of the great thoroughness with 


which the Navy forestalls every conceivable possibility of 


accident aboard ship. When mortised into the face of the 
drawer, these pulls obviate the use of protruding knobs which 
might prove dangerous in close, shifting quarters. 

All the parts for this single pull are molded in a 24-sec. 
cycle from medium-hard cellulose acetate butyrate. Since a 
comparatively small number of parts were required, it would 
have proved impossible to justify or amortize the cost of a 
multi-cavity mold with movable pins. The molder relied 
for initial production on what is virtually a sample cavity 
incorporated in a standard mold blank. Thus he was able to 
produce economically on a scale in which plastics ordinarily 
could scarcely compete if the usual fairly expensive and com- 
plicated injection mold had been built in anticipation of an 
expected volume which might not materialize. If the order 
should be increased, it is merely necessary to buy a larger 
stock mold blank and have a second or third cavity made. 

To eliminate the drilling of the hinge pin hole through the 
long hinge portion of the pull ring and to avoid the use of 
moving mold parts, a pin is inserted in the die and molded 
into the ring. After molding the temporary pin is pushed 
out, and the ring retainer plate itself drilled to receive the 
hinge pin which is pressed firmly into place after the ring is 
set for assembly. 


Credits— Material: Tenite II. Molded by Tri-State Plastic 
Molding Co. for the U. S. Navy 


VACUUM BOTTLES LIKE THESE ENJOYED IN- 
creased popularity at the outbreak of hostilities when a 
large part of the adult world not enlisted in the country’s 
Armed Services turned to the production of implements 
of war. Since working hours are long and lunch periods 
necessarily brief, more people than ever came to rely on 
these heat-retaining flasks for essential liquid nourishment. 
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However, the metal of which the outer barrels of many of thes« 

vacuums were constructed had also gone to war, and manu 
facturers were faced with the need for a non-priority materia 
with properties similar to those of metal. Turning to plastics 
one vacuum bottle manufacturer found that fiber board im 
pregnated with water-resistant synthetic resins equalled anc 
even surpassed the metal in rigidity, heat resistance. and 
appedrance. In fact, this material has definite advantage: 
over metal in corrosion resistance and is lighter in weight. 

In the method finally chosen for the production of these 
vacuum bottle barrels, the specially selected board is pre 
impregnated with the thermosetting resin. This stock is 
partially cured and then wound convolutely in several plies 
on a mandrel. The laminating agent is another and com 
pletely different thermosetting resin emulsion. The com- 
posite of alternate laminations of pre-impregnated fiber and 
adhesive resins gives the barrel its primary form. The barre! 
is then air-dried for a predetermined period of time, subjected 
to carefully controlled heat for slightly shorter intervals, and 
again dried. The vacuum bottle barrels are then ready for a 
wrinkle finish. As a final step they are baked at temperatures 
in excess of 270° F. The completed product, a composite of 
fibers and resins, has proved highly satisfactory, the consum 
ers’ only complaint being that they cannot get enough. 


Credits— Material: paper board, Robt. Gair Co., Inc., and In 
ternational Paper Co. Impregnated with synthetic resins supplied by 
Ameriwan Cyanamid Co. and Carbide and Carbon Chemicals Corp 
Plastic-fiber barrels manufactured by Cambridge Paper Box Co., 
Inc., for American Thermos Bottle Co 
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THIS COMPTORPLUG, WHICH IS MADE UP OF AN 
amplifier and an expansion plug locking together, provides 
a highly accurate comparator gage for use where identical 
holes are to be produced in quantity. The amplifier is de- 
signed to accommodate all of the various sizes of plugs which 
are employed to measure to fractional ten-thousandths the di 
ameter of any part of a hole. 

The original aluminum amplifier castings required ap- 
proximately 67 expensive machine operations. However, 
when a medium-impact, cotton-flock filled, phenolic molding 
compound was adopted, molders were able to reduce these 
operations to 12 simple steps and to provide a permanent, 
attractive finish. Reduction of the operating time to slightly 
less than a minute for molding and to 4 min. for the curing 
cycles, makes possible the production of 1000 units per week. 
In addition, the weight of the plastic housing is one-half that 
of the aluminum casting and the cost is about one-third. 

A slight redesign of the pieces which comprise the amplifier 
was found to be necessary to adapt the instrument to plastic 
molding. A semi-automatic, compression-type mold was 
built, incorporating 2 cavities of almost equal size and shape 
one for the case and the other for the cover. An added rib 
around the outside periphery minimized the joint when the 
cover and base were assembled. Eight metal inserts are used 
in the base. Four are needed to accommodate the clamping 
screws in the cover assembly, while the other 4 inserts sup- 
port mounting screws which are necessary in over-all assem- 
bly operations. The dial bezel contains 3 inserts for mount- 
ing on the dial plate, and a knurled design is molded around 






















the bezel periphery to simplify adjustment. The dial plates 


> 


are molded with 3 counter-sunk holes which correspond to 
assembly holes in the front of the body. The plastic design 
also incorporates the customer’s monogram and a stippled 
area for styling and streamlining. 


Credits— Material: Textolite. Molded by Plastics Division, 
General Electric Co., for Comptor Co. 


OFFICE CHAIRS OF THE FUTURE WILL BE LIGHTER 
in weight than the standard models now in use, and stream- 
lined to suit the most up-to-the-minute office interior if 
present activities of plastic researchers are a true indication 
of future production in furniture manufacture. Model chairs 
which are sturdy, yet slender and graceful, with backs molded 
of a sisal reinforced phenolic resin are already being shown. 
They have a distinctive natural texture and combine rigidity 
and elasticity in high resistance to strain. 

These new chairs consist of four pieces—a seat back unit, 
two leg units and one cross member. The parts are quickly 
assembled by the use of only 5 screws. A structure of this 
size would be difficult if not impossible to mold by conven- 
tional methods of high-pressure molding. That is why a 
process of fluid pressure molding is utilized in its manufacture. 
This type of molding permits the chair to be reinforced at 
strain points with reinforcing members bonded directly to 
the chair structure itself. The seat back unit is molded of a 
sisal reinforced phenolic resin adapted to low-pressure mold- 
ing, and the leg units are of plastic-bonded birch veneer. 
Unlike metal, the chair is warm to the touch, and emerges 
from the mold completely finished except for trimming. 

The materials of which the chair is composed are too 
critical to permit its production in any sizable quantity at this 
time. However, its appearance opens up an entirely new 
vista of promising postwar applications of plastics. 

Credits—Material: back, Co-Ro-Lite; plywood legs, Amberlile 
resin. Designed and molded by Vidal Research Corp. 
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by W. H. MacHALE* 





Tc. word “‘stripping”’ needs little explanation to members 
of the molding industry, but for those less familiar with 
the vernacular of the trade, we shall attempt a definition. 
A stripping molding compound is one which, after molding, 
retains for a limited period of time sufficient elasticity to 
permit its ejection over substantial undercuts. A case in 
point is the ejection of threaded bottle caps from threaded 
force plugs without tlie necessity of an unscrewing operation. 

Until the outbreak of the war practically all thermosetting 
stripping materials were phenolic. Prior to that date, some 
work had been done by urea suppliers to meet the demand 
for colored materials from molders equipped with a stripping 
setup. Although this early work contributed to eventual 


* Advertising manager, Plastics Div., American Cyanamid Co 


1—In the molding of caps from stripping urea-formaldehyde molding compounds, the plastic (left) is compressed 


New urea formula for stripping 


success, it was not until 1942—just about the time a serious 
shortage of phenolics occurred—that a successful stripping 
urea material was produced which met the performanc 
record of its predecessors, the phenolic S 
Development work on this new compound was largely c 

fined to molding conditions existent at the Boonton Molding 
Co. and in the Anchor Hocking Glass Corp. plant. In dis 
cussing the success of this material, George Scribner, president 
of Boonton Molding Co., stated that while his plant had for 
years made a fairly complete line of phenolic caps—ranging 
from 8 mm. to 100 mm.—one problem was the lack of urea 
colors in the phenolic material. When efforts were made b 


the company to fill orders for caps in pastel colors using urea 


’ 


compounds, it found that rejects for cracks ran to at lea 


into pills (left center). After preformed caps with flash adhering to their edges (right center) are tumble finished, 


they are ready for shipment (right). 2—Stripped from the force plugs, the caps drop into an unloading tray 


PHOTOS, COURTESY ANCHOR HOCKING GLASS CORP 
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PHOTOS. COURTESY BOONTON MOLDING CO 
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3—In this automatic closure molding machine the material is picked up as it comes from a barrel (right background) 
and preformed. After being loaded on a loading fixture, the preforms are dropped into the cavities and molded. 
Stripped from the threaded force plugs, the molded caps are delivered to the automatic tumbling barrel which 
takes off the flash. The finished caps are then shunted into the shipping cartons. 4—A close-up of the 
press and tumbling barrel. A load of caps has just been cleaned of flash and transferred to a shipping box 


20 percent. Such was the situation when the outbreak of 
war cut off phenolic for liquor closures—the company's 
principal market for caps. According to Mr. Scribner, the 
Sayre automatic molding machine used in the plant held the 
cost of molding caps to such a low figure that the company 
could have continued producing the caps at a profit even 
with 20 percent rejects. Such a rejection percentage, how 
ever, is far from being good for the general morale of the shop. 

Mr. Scribner stated that today, as a result of the timely 
development of this stripping urea compound, his company 
can out-produce phenolic with urea. The complete molding 
cycle at this plant is 45 sec. to make 96 pieces of the 28 
mm. caps or 60 pieces of the 38 mm. On this basis 18 sec. 
are allowed for open time and 27 sec. for each preform and 
preheat at 260° F. and mold at 320° F. These two latter 
periods are identical because they are simultaneous and in 
series. According to Mr. Scribner, the only difficulty that has 
arisen in the switch-over from phenolic to urea material rests 
on the fact that a bit more pressure is needed. He empha- 
sized that while the company can compensate on phenolic 
by raising the temperature, it cannot do this on the urea. 


5—This graph indicates 
the stripping ranges at 
various temperatures. The 
point of maximum cure be- 
yond which splitting occurs 


is indicated on the drawing 








At first the plant experienced some trouble on tumbling urea 
because the flash was tougher. However, this condition 
was corrected by an adjustment of the tumbling mechanism. 
Mr. Scribner stated that cap rejects are about 2 percent over- 
all—very few from cracks. Thus far the company has only 
operated on brown. The standard material, costing 27'/s 
cents, has been used at the plant in preference to the newer 


material which has less resin content and sells for 22 cents. 


Properties of urea stripping materials 

Stripping urea meets the following five requirements for a 
closure material: 

1. Extra flexibility for easy stripping—flexural strength 
13 percent higher than regular urea-formaldehyde materials. 

2. Fast cure for high-production rates 

3. Improved torque strength—from 25 to 90 percent 
stronger than regular urea-formaldehyde compounds, de 
pending on the test methods used 

4. Low shrinkage—on the low side of regular urea 
formaldehyde materials. 

5. Good moldability and (Please turn to pag? 192) 


CHART, COURTESY AMERICAN CYANAMID CO. 
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A welcome addition t busy estimator’s equipment is a4 nk distributing rollers for offset 
circular slide +h can fit in a pocket or brief case tors, fabricated of Lucite by the Lumerol Co., are being used 
is so accurate as to allow calculations within 1/4 of one per wi success in Government printing agencies and 
cent: The- Monitor rule is fabric of white Vinylite by Sil commercial fi use of transparent methy! methacrylate 
*ks-Miller Co. for Tavella Sales Co. reduces the danger of ink remaining unnoticed on the rollers and 
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powerful flashlight molded of Lumarith X is equipped with a tities. The transparency these cellulose nitrate parts 
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solid Lucite extension rod, tinted red on the outside except at reduced the number of ls because empty containers ar 
the end. These Traf-O-Lites, produced by Gits Molding Corp., mediately apparent. In addition, explosion hazards 


are also invaluable to guards and firemen since the smooth edges of the components do 1 














On many airplanes, the pelo- 
rus drift sight is standard 
equipment for checking devi- 
ations from the plane's true 
course which are caused by 
aircurrents. Plastics are used 
for the head or sighting tube, 
the base and the two dials 


flung operations of our airborne troops is increasingly 
recognized. A basic item of such equipment is the pelorus 
drift sight which makes it possible to maintain a constant 
check on deviations from the plane’s true course which arise 
from air currents. A plastic replacement for the original 
all-metal assembly is one of the most recent additions to the 
list of navigational aids produced from synthetic materials. 
Known as the Mark II-B non-recording pelorus drift sight, 
this instrument is designed to function either as a pelorus 
for taking bearings on objects or as a means for measuring the 
angle between heading and actual track of a plane. Its plas- 
tic components consist of the head, which includes a sighting 
tube attached by a metal yoke to a vertical cylinder, the base, 
and two dials (Fig. 1). One of these dials, known as the 
pelorus ring or azimuth scale, is graduated through 360° 
of the are and enables the navigator to take true or relative 
bearings for the purpose of fixing his position. The plastic 
drift scale which is graduated from —40 to +40° indicates 
the direction and amount of drift as related to the naviga- 
tional problem. 
The remaining metal parts of the instrument include a cen- 
tral insert for the housing of the upright cylinder, a revolving 


* Ivorycraft Co., Inc, 


it es vital role of navigational instruments in the far 


120 MODERN PLASTICS 


- Pelorus drift sight 


by NED G. LEVIEN* 





indicator arm, reinforcing inserts in the feet and various 
screws and controlling knobs. 
In selecting the materials for this application, strengt! 


durability and weathering resistance were among the chief 


In view of the fact that the sight must be used 
over water in a variety of climatic conditions, the last of thes 


requisites. 


qualifications was especially important. 

An impact-resistant phenolic material was selected for th: 
compression molded base. When the question of the dial 
was considered, XX laminated sheet was chosen because it 
could be machined to close tolerances and easily marked b 
hot branding. 
these parts due to weathering and the consequent danger of 


The possibility of dimensional changes in 
binding presented a serious problem. To meet the necessary 
specifications, each experimental assembly was required to 
function freely after subjection to the most extreme tempera 
ture and moisture conditions ever encountered in use. Wit 

the aid of skilful machining, dials were finally produced whic! 
successfully passed all the tests, an accuracy of !/, of 1° bein; 
maintained for a 4-in. dial showing the full 360° 

Even greater difficulties were confronted in planning thé 
head of the instrument. Among these was the extremel 
careful milling involved in producing the 10-in. lateral groove 
in the vertical cylinder. This channel acts as a key way for 
the knob in the indicator arm, making it possible to lower or 
raise the sight tube. The knob also serves to hold the tubs 
at any desired elevation. Every effort was therefore made t: 
ensure an exact fit between key way and key, a feat which wa 
finally accomplished by maintaining a tolerance of +0.00U 
for the groove. To guard against buckling, which would 
result in binding the key, the machined cylinder was passed 
through the same weathering tests as those used for the plas 
tic dials. Experiments showed that the original tolerance « 
+(.001 specified for the */,-in. diameter cylinder must b 
slightly broadened to offset the contraction and expansio1 
resulting from temperature changes. 

The sight tube, also formed from laminated paper-bas 
tubing, was Cyclewelded to a supporting metal yoke attached 
to the vertical cylinder. The sight itself, a slot parallel wit! 
the axis of the tubing, was achieved only by virtue of the most 
painstaking milling. It was also necessary that this tube b 
adjusted to move with pinpoint precision since the plane of 
the arc described by its upward and downward movement 
must be exactly aligned with the plane of the base. To fa 
cilitate night observations, a narrow lateral groove, marked 
in white, was also machined along the top of the tube 

The indicator arm is a complicated mechanism which was 
constructed to very close tolerances and finished in accord 
ance with the standards set for precision instruments. Grea 
care should be taken to locate the sight in a position which 
is accessible with a maximum field to the rear and downward 


Credits— Material: base, Bakelite. Molded by Accurate Moldin 
Corp.; dials and paper-base laminates, Formica, Synthane. Formed 
by Rogan Bros.; pelorus drift sight manufactured by Ivorycraft. 
Co., Ine. 
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THREE NEWCOMERS 


HEN a merchant ship is struck by a torpedo or heavy 
caliber shell, the resultant explosion or fire is likely to 
jam doors and bulkheads, thereby blocking the escape of 
seamen caught below deck. This danger is recognized in the 
new mandatory marine regulations which state, in part, that 
doors should not be considered satisfactory means of escape 
unless provision is made against their jamming or unicss an 
escape panel has been fitted in the door to provide an exit 
through it in case of emergency.” 

With a view to meeting these requirements, a prewar 
manufacturer of packaging for launderers and dry cleaners 
cooperated with the Apex Railway Products Co. in the con 
struction of an emergency escape hatchway. This assembly, 
which is designed to replace a cutout section in a door or bulk 
head, consists of a round metal frame and 2 circular plates. 
While the construction of the frame was attended with few 
difficulties, the development of a satisfactory panel was a 


problem, since the objective was a plate which when backed 


up by a matching pane! would withstand considerable steady 
pressure yet break out quickly when given a sharp blow 

In the course of experiments to discover a material which 
would meet the peculiar requirements of this “kick-out”’ 
panel, tests were made of a non-strategic thermoplastic ma 
terial which had been developed on a pilot-plant scale about a 
year and a half before, and which had been used in the mold 
ing of experimental parts on a small converted injection 
press. As it happened this material company, while working 
toward the improvement of its plastics, was casting about for 
1 manufacturer who would be interested in cooperating in 


* Registered U. S. Patent Office 


the development of a new type of injection equipment—a 
machine which would be specially designed to handle this 
new material on an economical basis 

According to the manufacturer of this new thermoplastic, 
application of the material to crown closures indicated that 
the absolute lack of cold flow in the plastic made it a satis 
factory closure for beer. However; the problem which con 
fronted the manufacturer at that time and which has since 
proved to be a stumbling block to the commercial application 
of the material to bottle caps, centers on the absence of a 
satisfactory method for softening the closures fast enough to 
permit standard capping equipment to operate at its usual 
high rate of speed 

Since the early, formative days, improvements have been 
made in the qualities of this plastic and in its method of manu 
facture. Tests made on panels molded of this material show 
that the parts meet all the following specifications set up for 
emergency escape hatches by the U.S. Maritime Commission 
the U. S. Coast Guard and the Bureau of Marine Inspection 


and Navigation 
1. Material must not support combustion 
Material must not change formation in temperatures 
up to 200° F 
Material must not be affected by salt-spray moisture 
(Actual 


water absorption under test has been found to be 


Water absorption shall not be unduly high 


0.2 of 1 percent under 3 months’ total submersion 
Material must not be affected by salt-brine solution 
Minimum cold flow. (Tests at temperatures below 200° 

F. indicated no cold flow.) (Please turn to next page) 
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7. Molded panels must break clean without sharp or 
abrasive edges under an intensive blow. 


With the thermoplastic material established as having 
the properties necessary for this application, work was imme- 
diately started on the development of an injection machine 
sufficiently large to inject the amount of material necessary 
for the escape panel, which is 18'/, in. in diameter and has a 
wall section of '/3: inch. While the injection unit which was 
finally adopted is modest in size, it has a rated capacity of 
over 3'/, Ib. per minute. One of the factors limiting the 
volume of the material shot is the ability of the mold de- 
signer to core his mold so that the great amount of heat built 
up by the fast injection of such a large volume of material at 
elevated temperatures can be carried off and the mold thereby 
kept at a temperature low enough to chill each shot promptly. 

This machine (Figs. 1 and 2) consists essentially of a large 
material pre-heater feeding into an injection cylinder which, 
in turn, furnishes the pressure necessary to fill out this large 
mold. All pre-heating and injection equipment used has 
been adapted to an 800-ton vertical press for clamping. The 
entire unit is self-contained and makes use of two 30 g.p.m. 
Racine pumps for pre-heater feed, injection and clamping 
pressure, and one small pump for circulating the heating oil. 
The oil-heating system employs two 6000-watt immersion 
units to heat the oil which is fed directly to the main pre 
heater and the cored sections of the injection cylinder. A 
large hopper maintains sufficient material in reserve so that a 
supply is always available to the pre-heater feed. In order 
to eliminate oozing at the nozzle, an automatic shut-off valve 
is maintained in a closed position except at the exact moment 
of injection. This valve is necessary not only because of the 
free flowing qualities of the material but also because of the 
pressure which is exerted at all times upon the material in the 
injection chamber through the supply port. This port is 
held in an open position at all times except at the instant of 
injection. 

Some details of the cycle are rather startling. The thermo 
plastic material used for the escape panel is held in the in 
jection chamber at a temperature of 448° F. The speed of 
injection is very fast—the time for a 15-in. injection stroke 
and return being only 3 sec.—the injection plunger being 
returned immediately with no dwell required. This operat 
ing cycle indicates a very interesting feature with regard to 
the new material, namely, the very sharp break in the curve 
of plasticity vs. temperature. A drop of a very few degrees 
in the material temperature causes the plastic to harden 
almost instantly, so that the thin gate (which is all that is 
required in most cases) sets up and holds the material in the 
mold under pressure. It is possible for this thermoplastic 
to be held at elevated temperature (Please turn to page 188) 


1 and 2—Two views of the 3'/: lb. per min. injection 
machine. The handling of the large volume of material 
by this comparatively small machine was made possible 
by a complete departure from standard design. 3—One 
of the 268.65 sq. in. emergency escape panels is here 
being removed from the mold. The standard vertical com- 
pression press furnishes ample clamping pressure for the 
large molding area. 4—The word “kick-out” which 
appears on each panel is engraved on the mold. 5—Gate 
removal is the only finishing operation necessary on 
these pieces before they are packed for shipment. A 
complete unit consists of a metal ring and 2 panels 
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Economical tooling for aircraft parts 


by CARROL C. SACHST 








LASTIC materials, as they relate to airplane construc 

tion, possess many outstanding technically advantageou 
engineering properties and, as a result, are frequently specifiec 
for the production of aircraft parts. However, the number: 
of moldings required for a particular airplane model is seldon 
sufficient to amortize the mold cost in a satisfactory manner 
Frequently, initial requirements are for only one molding, and 
subsequent needs seldom exceed one thousand parts unles 
the particular molding is used in more than one installatior 
on the airplane. 

During the last two years, in an effort to develop plasti 
molds which were commensurate with production requiré 
ments, the possibility of using “‘soft’’ molding dies has re 
ceived the careful consideration of various investigators. In 
May 1942, John Delmonte! described the experimental use of 
Kirksite for compression dies. Concurrently, our research 
laboratory became active in adapting this zinc-base alloy t 
various forms of molds other than the compression type 
The object of the studies reported in the present article was 
in part, to investigate the possibilities of using Kirksite as 
substitute for steel in the development of more economical 
tooling for limited quantities of plastic parts 

Mold economy depends upon production and upkeep costs 
and upon the quantity and quality of parts produced. Stee! 
molds have long been accepted because of their low upkeey 
cost, long life and the good quality of the molded parts 
While the original cost is usually quite high, the over-all cost 
is low if thousands of parts are made. In view of the com 
paratively small number of identical parts required in aircraft 
production, when steel molds are used the mold cost per part 
is high and the life of the mold has barely started when the 
production run is completed. Procurement of steel tooling 
from the standpoint of delivery has been a further impedi 
ment to the use of this metal. 


Transfer mold for hook antenna mast 


With a view to reducing the original mold cost while main 
taining a low upkeep cost, good quality and sufficient life for 
molding the required number of parts, it was decided to test 
the possibilities of Kirksite as a mold construction material 
The physical properties and composition of this material are 
given in Tables I and II. In cooperation with the Coordi 
nator of the Critical Materials Program, our company pro 
ceeded with the construction of a mold for the hook antenna 
mast used on the Lockheed Constellation airplane. While 
the construction of this mold was in no way to interfere with 
the production of the plane, the mold was to be used for 
production parts if completed in time and if the quality of the 
masts produced from it was satisfactory 

The walls of the hook antenna mast, a large molding (31 
cu. in.) with a large core and insert, vary greatly in thick 
ness—from '/; to 1'/, inch. A macerated-filled molding re 
quiring high pressure was specified for the part. The com 
plexity of the mast made the part ideal for study since it 
would, if successful, allow a large number of other types of 
aircraft plastic parts to be made on the same type of tooling 


* Presented before the Pacific Coast Conference of the Society of the 
Plastics Industry, Los Angeles, Calif., on Feb. 22, 1944 

t Laboratory research analyst, Lockheed Aircraft Corp 

“Zine Alloys for Molds,"’ J. Delmonte, Mopern Prastics /9, 70, 108 
(May 1942) 





lent 


guid 


vere 





truc 
reous 
ified 
mber 
ldom 
nner 
, and 
nless 
ation 


astic 
uire 
s re 

In 
se of 
arch 
Vy to 
ype. 
was, 
as a 


nical 


osts, 
Stee] 
keep 
arts. 
cost 
om 

craft 
part 
i the 
ling 
edi 


1ain- 
e for 
test 
rial. 
l are 
ordi- 
pro- 
enna 
V hile 
with 
| for 
f the 


(31 
1ick- 
y re- 
~om- 
ce it 
»s of 
ling. 


f the 


|, 108 





The procedure followed for the construction of the transfer 
mold was as follows: 

1. A detailed drawing of the mold was prepared from the 
part print. 

2. Master wood patterns of the core and the mast were 
made, and plaster splashes were prepared from these patterns. 

3. From these plaster splashes and wood patterns, Kirk- 
site sand castings of the core and the two halves of the mold 
were made. Copper tubes were cast in each half uf the mold 
to allow for steam heating if required. 

4. The castings were then sent to the tooling department 
where they were scraped, machined, polished and fitted. 

5. Molding tests were made.? 

The mold was designed on the assumption that a top 
operating temperature of 350° F. and a maximum molding 
The break- 
down of the mold is shown in an exploded view in Fig. 1. 


pressure of 10,000 p.s.i. would be encountered. 


Because of the coring, the insert and the variation in wall 
thickness in this part, the only feasible approach was through 
the use of the transfer molding method. The core had to be 
located in a definite position with regard to the mold cavity, 
since the core back was used as the mast base. This core 
placement resulted in high pressures against the core block 
during the molding operation. By locating the core back in a 
groove (Fig. 1) and using two steel pins through the back to 
the top and bottom steel plates, the position of the core was 
definitely fixed and considerable load could be taken by the 
guide pins to the steel plates. 

The sprues were located 120° from a common center and 
were so gated that the material would flow to all parts of the 
cavity. By bringing the material in at the parting line of the 


* Tests conducted through arrangements with McDonald Mfg. Co 


1—-An exploded view of the mold used in the production of the hook antenna mast. 


pears upon ejection from the mold. 


cracks are due to insufficient elongation of the metal. 
350° F. The increased ductility of the metal is indicated by near absence of cracks. 


TABLE I.—Properties or Sanp-Cast Kir«sitre* 


Ultimate shear strength, p.s.i 
Ultimate tensile strength, p.s.i 
Compressive strength, p.s.i 


45,800 
37,800 
60,000-75,000 


Charpy impact strength (to break '/,-in. bar), 


ft.-Ib 
Brinell hardness number 
Solidification shrinkage 
Melting point, ° F 
Weight, cu. in., Ib 
Weight, cu. ft., Ib 
Elongation in 2 in., % 
Coefficient of linear expansion, 


* From “Kirksite ‘A’ Handbook 


TABLE II 


Zinc 
Aluminum 
Copper 
Magnesium 


* From “Tool Design Standards 


100 
0.14 
717 
0.25 
432 


>] 


“a 15.4 X 10°* 
Morris P. Kirk and Son, Inc 


COMPOSITION OF Kirksire-A“ 


oF 
c 
93.17 
4.10 
2.70 


0.08 


Section 2.630, Lockheed Aircraft Corp. 


mold, there was very little force tending to deflect the core 


or to shear the insert. 


finishing of the molded part. 


This arrangement also facilitated the 


Since the mold was quite 


bulky, steam was not circulated through the copper tubing 


cast into the die. 


All heating was accomplished by heat 


transfer from the hotplates in the press 


The greatest difficulty experienced in the construction of 


2—A mast as it ap- 


3—The cavities at the left were hobbed at room temperature. The 
The cavity of a razor case (right) was hobbed at 


4—The pieces 


(left to right) are the result of a series of moldings in which successively larger charges of powder 


were used and show the sequence in which the various parts of the mold fill out. 


250-gr. shot is shown at the extreme right. The sample at the left indicates that the bulk of the material 


The result of the full 


merely falls into the mold cavity when a 50-gr. charge is used. A 100-gr. charge (second from left) 


appears to fall partially into the mold cavity where it cures in contact with the fallen material 


4 ALL PHOTOS, COURTESY LOCKHEED AIRCRAFT CORP 
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the mold was due to the porosity of the cast material in the 
region of the cavity. Although new Kirksite was specified 
it was later found that remelt had been used and this, un 
doubtedly, was partly responsible for the trouble. 

A later investigation was conducted casting Kirksite int: 
Antioch plaster molds. Outstanding advantages in compari 
son with zinc-alloy castings produced in sand molds, were a 
substantial improvement in the surface smoothness and a 
freedom from pits, entrainments of sand and blow holes. 

Surface imperfections which were uncovered when the 
cavity was scraped during finishing were repaired by one of 
two methods: 1) by preheating the die and welding the 
pitted area, and then rescraping, or 2) by drilling the pitted 
area so that it could be plugged with Kirksite wire. This 
latter method was applied after most of the machining was 
complete, to avoid the possibility of warping the die, a condi 
tion which might occur if the first method were employed 
Several adjustments had to be made in the mold to correct 
the difference in the thermal coefficients of expansion of the 
steel plate, the steel pins and the zinc-alloy casting. In 
addition, the ‘‘pot’’ was modified so that it would be definitely 
located with respect to the sprues. 

After the above modifications were completed, the mold 
was again placed in the press and satisfactory parts were 
molded. A relatively soft-flow phenol-formaldehyde mate- 
rial (Bakelite #120 and #6012—one-half of each) was used 
very successfully. However, when a macerated cloth-filled 
phenolic was used—as originally contemplated—the size of 
the gates was found to be inadequate. When the gates were 
enlarged, the flow was found to be satisfactory. Actually 
subsequent physical tests proved the macerated mast to be 
weaker in tension and bending—in this case the critical type 
of loading. 

The plastic parts as they appeared on ejection from the 
mold are shown in Fig. 2. These moldings were satisfactory 
both in appearance and functional strength and, up to the 
present time, approximately 80 plastic antenna masts have 
been molded. Careful measurements indicate that the dimen 
sions of the Kirksite mold cavity have not changed as a result 
of this limited molding, and no degradation of the surface of 
the cavity was discernible. 


Die-sinking of zinc alloy by hobbing 


After the establishment of the suitability of Kirksite for 
the construction of transfer molds, a further study was made 
to determine the hobbing characteristics of this zinc alloy. 
Hobbing is a process of forming a mold cavity by forcing a 
hardened steel master of the same shape as the molded object 
into a softer cavity blank which may be subsequently 
trimmed, fitted to a chase, hardened and polished. 

The hob, of a heat treatable alloy such as K-46 steel,® is 


* Jamison Steel Co. 


5—The zinc-alloy mold used in test molding of the inner 
skin samples. 6—The illustration at the top shows the ap- 
pearance of the front of an inner skin frame, laminated- 
molded from material D, after trimming and routing. At 
the bottom is a view of the same inner skin frame prior 
to trimming. 17--An inner skin frame laminated from 
impregnated P-18 Army boot duck, material A. The fold- 
ing, tearing and disintegration of the fabric filler 
in certain areas occurred because of insufficient elon- 
gation gnd flow. It is believed that this part could be 
laminated quite successfully from double-creped fabric 
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made to the dimensions of the part to be molded, material 
shrinkage being added. The finished hob is given a high 
polish after hardening, and the quality of the polishing is re- 
flected in the finish of the hobbed cavity. For purpose of 
lubrication, the hob is generally copper plated by simple im- 
mersion in a solution of blue vitriol (copper sulfate). 

Hobs representing the proposed stub antenna mast for a 
new version of the Lockheed Lightning soon to be released, 
were produced in order to determine the requisite conditions 
for applying the hobbing technique to Kirksite. Because of 
the narrow, deep shape of this part it would be extremely 
difficult to machine the female cavity for molding. The 
alternative to hobbing—a split-cavity mold with attendant 
problems of coordination of the mating portions of the die— 
would result in a high die cost and additional finishing. 

Since the hobbing press required for the experimental die- 
sinking of zinc alloy was not available at Lockheed, the offer 
by a West Coast molder‘ of the use of a 1500-ton press, and 
assistance in the actual hobbing operations, was accepted, 
The procedure employed to determine the hobbing qualities of 
Kirksite was as follows: 

1. A detailed drawing was prepared for the airplane stub 
antenna mast. 

2. A wooden pattern of the mast was produced from the 
detailed part drawing by the pattern shop. 

3. The hob was produced from the wooden pattern using 
a Keller duplicator. The hob, formed from K-46 steel, was 
given a preliminary polish, heat-treated to 57-C Rockwell and 
then given a final polish. 

1. A suitable hobbing chase, 12-in. O.D., 6-in. I.D. by 6- 

in. thick, was produced in the laboratory machine shop. 
The inside diameter was slightly tapered. 
5. Billets of zinc alloy were obtained in the “as-cast” 
condition. An attempt was made to obtain an equal number 
of “‘forged”’ billets. However, the facilities required for the 
forging operation were not available locally. 

6. The cavity blanks of Kirksite were hobbed at room 
temperature (75° F.) and at 350° F. 

7. The first hob was broken early in the experiments 


The tests were momentarily continued, using several obsolete 
hobs. Cavities produced from the hobs are shown in Fig. 3. 
8. A second hob was subsequently produced, identical in 
all respects to the original hob, except that the groove in the 
end of the hob was eliminated. 
9. A successfully hobbed cavity was obtained. This 
cavity block was trimmed to size and mounted along with 


suitable accessories. 

10. After successful parts had been molded, a series of 
underweight shots were made to determine the nature of the 
flow characteristics of this design (Fig. 4). 

As a result of these tests, it was observed that the poor 


*F. E. Reinhold Co. 


8—IJn this inner skin frame, laminated-molded from ma- 
terial B, two facts are evident: 1) practically no flow or 
elongation and 2) considerable segregation of resin 
in the critical areas. 9—This part laminated from ma- 
terial C, shows how wrinkles form in paper mat when filler 
material is neither creped nor impregnated. 10—White 
areas in center cup of this frame which was laminated 
from material E were caused by improper breathing 
of the mold. 11—A skin frame made up of material B 
in the outer skin and E in the inner skin. Cold-setting, 
contact-pressure cement was used in the assembly 
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ductility and low elongation of cast-zinc alloy make hobbing 
impractical at room temperature. Even at the elevated 
temperature of 350° F., the zinc alloy does not flow by dis- 
placement to an appreciable extent. This was apparent when 
it was observed that the relief holes drilled into the bottom 
of the zinc-alloy billet failed to extrude full of the material 
displaced by the hob. Whereas such relief holes would be 
entirely filled if annealed alloy steel were used, in the case of 
Kirksite, the relief holes were hardly out of round. This 
would lead to the conclusion that considerable forging action 
had occurred during the hobbing—a conclusion which was 
partly confirmed by the high-pitched ring which resulted 
when the cavity block was tapped with a ball hammer. The 
density of the material comprising the cavity proper appeared 
to be greater, and the material was definitely harder and 
more scratch resistant than as-cast zinc alloy. This forging 
property corresponds to the heat treatment generally given 
steel cavity blocks after hobbing and probably consists of a 
combination of forging action and work hardening. 

It was also observed that at 350° F., Kirksite showed a 
marked decrease in the tendency to tear and crack during the 
hobbing operation. In contrast, the cavities shown at the left 
in Fig. 3 were hobbed at room temperature and show tearing 
of the zinc alloy. 

No difficulties were encountered in obtaining satisfactory 
flow of the molding material from the transfer pot through 
the sprue and into the mold cavity. The flow character- 
istics, as ascertained by a series of underweight shots pictured 
in Fig. 4, indicate that the bulk of the material merely falls 
into the mold cavity when a 50-gr. charge is used. A 100-gr. 
charge appears to fall partially into the mold cavity where it 
cures in contact with the fallen material. This amount of 
material substantially fills the mast portion of the cavity. 
However, little or no back pressure has been developed as yet, 
since the molding is granular in nature. A 150-gr. charge 
fills the mast portion of the cavity and initiates the filling of 
the webs and face of the base. It should be noted that the 
tip of the mast is still granular although sufficient back 
pressure has existed in the narrow webs to consolidate the 
molding compound. Two hundred grams in the charge fill 
the entire cavity with the exception of the ring around the 
periphery. In this case, the pressure has reverted into the 


mast cavity and consolidated the tip, removing the granula 
appearance. Since the material is thermosetting in nature 
it continues to cure as it flows in the mold. This explain 


full shot consisted of a 250-gr. molding powder charge, and 
satisfactory flow was obtained to fill the mold cavity com 
pletely before the cure advanced sufficiently to enhance th 
plasticity. After the cavity was entirely full, the positive 
nature of the transfer-type mold caused a fluid pressure o 
about 1600 p.s.i. on the molding compound which sufficed t 
consolidate the material completely and insure intimate con 
tact with the mold cavity surface. 

Zine alloy has been found suitable for hobbing and may 
be specified as interchangeable with alloy hobbed steels 
where, as in aircraft, production requirements are light 
Several definite conclusions can be enumerated as a result of 
this study: 

1. Zinc alloy forges satisfactorily at 350° F. although too 
little ductility and elongation is present at room temperature 
Satisfactory displacement which increased with the depth 
which was hobbed, occurred at 3500-4500 Ib. p.s.i. 

2. After fitting to a steel mold chase, the zinc-alloy cavity 
block satisfactorily sustained the pressures developed in the 
transfer molding cycle. 

3. Hobbed Kirksite, by virtue of its forging (non-flowing) 
characteristics, becomes much harder, scratch-resistant and 
capable of withstanding molding pressures. 

4. Zine alloy in plastic molds has the unique property of 
non-adhesion between itself and any of the phenol-formalde 
hyde, urea-formaldehyde or phenol-furfural molding com 
pounds tested to date. This circumstance is very advan 
tageous in contrast to the frequent sticking which is experi 
enced in steel- or chrome-plated steel molds. 


Laminating mold for inner skin door frame 

With the increasing use of laminated plastic parts in the 
airplane, it has been more or less accepted that the use of 
phenolic, urea, melamine and furfural resins is necessarily 
accompanied by a high tool cost which results from the use oi 
steel dies. It has already been demonstrated that Kirksite 
possesses sufficient life for the transfer molding of the limited 


number of parts generally re- (Please turn to page 178) 


12——The inner skin frame, molded of material D, and the outer skin, molded of a high-strength laminated material, 


were assembled with a cold-setting, contact-pressure cement. 
Deep draws are impossible with this material because of its low tensile strength 


pearance of this inner skin frame. 


12 


13—Inability of material F to flow explains the ap- 
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Up-to-date 
ANSWERS 


TO YOUR 
Plastic Problems 








The whirlwind progress in plastics poses some 
problems for the user, or the prospective user. 
Materials and processes for telephone parts differ 
vastly from those used on bicycles... and a 
handle for an iron calls for different characteristics 
than demanded by a water flask for a soldier. 

This is where experience counts, and the right 
equipment to turn out the parts accurately 
and economically. At General Industries, we have 
both. And we keep up to date in our engineering 
and with our machinery. 

That’s why it might be wise for you to consult 
with General Industries if you have a problem 
in plastics. We don’t pretend to know all there is 
to know about plastics; but we believe we have, in 
our group of men, enough combined experience 
and initiative to meet any molding problem that 
can be met—and some that other folks feel might 
be impossible. 

Our capacity for service is extensive. We ar= 
one of the really LARGE CAPACITY MOLDER3 


in the country. That means we can handle 


large moldings as well as smaller ones. We do 
compression, transfer and injection molding, in all 
plastic materials moldable by these processes. 

We prefer to make our own molds and assume 
complete responsibility for the quality of the 
work, as well as for its prompt delivery. 

We'll be glad to discuss the use of molded 
plastics for your products or parts. There’s a 
wealth of experience here that you can call on, 
and get prompt and reliable answers. No obliga- 


tion, of course. 


THE 


ENERAL 


NDUSTRIES 
COMPANY 


MOLDED PLASTICS 


Molded Plastics Division * Elyria, Ohio 


Chicago: Phone Central 8431 Milwaukee: Phone Daly 6818 
Detroit: Phone Madison 2146 











Philadelphia: Phone Camden 2215 














PLASRON BUTTONS 


..-in utility service all over the world! 


Ricu-ton ED, sparkling buttons, in every color from deep, glistening black to 
translucent, neutral white . . . buttons of every conceivable design and shape . . . buttons 
in great quantities for every type of garment in Armed Forces or civilian service 
. . . these are buttons of Plaskon Molded Color. 


The clean, clear tones of Plaskon buttons are uniform and unchanging, because 
they are solid, permanent color through and through. The hard, non-porous surface 
will not tarnish, check or corrode. These buttons remain glossy and sparkling despite 
heavy laundering, sterilizing and ironing. They won’t chip or shatter because molded 
Plaskon is strong and shock-resistant. 


Buttons of Plaskon Molded Color can be economically produced by the millions 
. . . each button exactly matching its original specifications . . . all holes exact . . . 
all edges smooth and easy on thread. 


Buttons are only one of the many modern uses of Plaskon urea-formaldehyde and 
melamine-formaldehyde plastics. We shall be glad to help you adapt the many 
advantages of these versatile materials to your manufacturing and merchandising 
needs of today and the bigger markets of tomorrow. 


PLASKON DIVISION, timbey - Owens - Ford Glass Company + 2121 Syivan Avenue, Toledo 6, Ohio 


Canadian Agent: Canadian Industries, Limited - Montreal, Quebec 
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TECHNICAL SECTION 


by R. T. SCHWARTZ and EDWARD DUGGER, JR.* 


Bearing strength ot plastic materials 








HE use of bolted and riveted joints instead of glued or 
| rardse joints in plastic materials is sometimes neces- 
sary, yet practically no data are available on the bearing 
properties—especially bearing stress-deformation data—of 
the plastic materials to be used in the design of these joints. 
This investigation was therefore undertaken to determine the 
bearing strength of a number of thermoplastic and filled 
thermosetting plastic materials at room temperature. 

The majority of the tests were made in accordance with a 
procedure which is now incorporated in Federal Specification 
L-P-406,' although a few tests on specimens other than the 
standard specimen were made to study the effect of certain 
variables. The definition of bearirg strergth which was 


* Materials Laboratory, Army Air Forces, Wright Field 
Federal Specification L-P-406a Plastics, Organic; General Specifica 
tion, Test Methods,’’ Government Printing Office, Washington, D. C. (Jan 
1944): price l5¢ 


1—Jn this drawing of a standard bearing specimen, all 
2—-A bearing test jig 
It should be noted that: 1) 
to Rockwell C35-40, 


2) machine finish after heat treatment 3) G denotes 


dimensions are given in inches. 
of the standard type. 


material is steel heat treated 


grind surfaces and 3) all dimensions are in inches 
and the tolerance on fractions is +1164. 3—A bear- 
ing test setup employing templin self-aligning grips 
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used was the same as that employed for aluminum alloys,’ 
i.e., the bearing stress at a deformation of the hole is equal to 4 
percent of the diameter. In addition to this stress, the 
ultimate bearing stress was also determined. 

In order to obtain the required curve of bearing stress versus 
deformation of the hole, a type of jig similar to one used in 
testing metals in sheet form was found satisfactory. This jig 
is pulled in tension in self-aligning grips using either paired 
recording 


Tuckerman optical-strain gages or autographic 


apparatus for deformation 


Materials 


The materials consisted of various thermoplastic and 


thermosetting products in sheet form, the specific gravities 
Strength of Aircraft Elements ANC.5 (Dec. 1942) 


C. G. Brown and 5 Carpenter rests on Aluminum Alloy Sheet to 
Air Corps Information Circular No 


Determine Allowable Bearing Values 
691 (uly 10, 1924 
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It should be 
noted with reference to this figure that: 1) the mate- 
rial is steel, heat treated to Rockwell C35-40, 2) ma- 
chine finish aftér heat treatment, 3) G indicates the 


4--A bearing test jig of the wide type. 


grind surfaces and 4) all dimensions are given in 





inches and the tolerance on all fractions is +1164 
Pasie [.—DescrRipTION oF PLAsTIC MATERIALS 
Specific 
Type of plastic gravity Description 
THERMOSETTING 
Phenolic laminate, | 1.34 | Fine-weave cotton fabric, 
Grade L | | parallel-laminated sheet; 
Fed. Spec. HH-P-256 
Phenolic laminate, 1.34 Coarse-weave cotton fabric, 
Grade C | parallel-laminated sheet; 
Fed. Spec. HH-P-256 
Phenolic laminate 1.34 | Paper-base parallel-laminated 
Grade XX | sheet; Fed. Spec. HH-P- 
256 
Phenolic laminate, 1.40 High-strength paper, cross- 
high-strength laminated sheet 
paper 
Resin-impregnated 1.36 | Phenolic - resin - impregnated, 
compressed parallel-laminated com- 
maple pressed maple; AAF Spec 
| 15065 
Allyl resin low- | 1.66 | Plain-weave glass fabric. 
pressure glass- cross-laminated 
fabric laminate 
Lignin laminate 1.39 Paper-base, parallel-lami- 
| nated; lignin resin 
Lignin laminate, | 1.39 | Paper-base, _parallel-lami- 
phenolic paper- | | nated; lignin resin 
base faces 
THERMOPLASTIC 
Cellulose acetate | 1.28 Transparent sheet; AAF 
| : Spec. 12025-B 
Cellulose acetate | 1.31 | Opaque molded sheet; Rock- 
H3 | well M hardness 65-68 
Cellulose acetate 1.31 Opaque molded sheet; Rock- 
H5 well M hardness 79-82 
Cellulose acetate 1.19 Opaque molded sheet; Rock- 
butyrate Hl well M hardness 51-54 
Cellulose acetate 1.20 Opaque molded sheet; Rock- 
butyrate H5 well M hardness 67-70 
Polymethy! metha- 1.18 | Cast transparent sheet; U. S. 
crylate Army Spec. 94-12014-B 
Polyvinyl chloride 1.35 Transparent sheet 
acetate 
Polystyrene 1.05 Molded transparent sheet 
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and description of which are given in Table I. The nominal! 
thickness of the majority of the sheets was '/s in., but some 
'/y. in, thick material was also tested. The H1, H3 and H5 
designations of the cellulose acetate and cellulose acetate 
butyrate molded materials refer to the relative hardness and 
flow characteristics of the materials. Rockwell M hardness 
of -these materials was determined according to Federal 
Specification L-P-406. 


Test procedure 

The test specimen (Fig. 1) is used as the center plate in a 3 
plate jig (Figs. 2 and 3) employing hardened steel pins to pro 
vide the bearing load—the jig being loaded in tension. The 
standard test specimen is 0.938 in. wide—'/, in. nominal 
thickness—with a 0.250-in. diameter bearing hole and 
edge distance of 2.5 times the diameter. This width of 
specimen was adopted for the narrow jig so that standard 
autographic gages as well as Tuckerman optical-strain gages 
could be used. If 4 percent deformation was not reached 
before failure, other tests were made using a diameter of 0.125 
in. and an edge distance of 5 times this diameter. However 
before the above standard procedure was adopted, a wider jig 
and specimen were used (Fig. 4). 

The specimen is slightly wider than the jig so as to permit 
the mounting of extensometers. The deformation is meas 
ured, as indicated in Fig. 2, between points on a line with the 
loaded edge of the hole and points in the jig. Any deforma 
tion of the pin is included in this measurement, but it is 
usually negligible unless bending of the pin occurs as on small 
diameter pins in thick specimens. The thickness of the steel 
spacer plate is adjusted by shims so that the bearing specimen 
fits the jig to within 0.005 in., and no appreciable force is re 
quired to pull the specimen out of the jig when the steel pin is 
removed. 

The tests were made in a hydraulic testing machine of 
20,000 Ib. capacity, adjusted to a suitable scale range. Tem 
plin self-aligning grips were employed to hold the jig loaded in 
tension. Deformation was measured with paired Tuckerman 
optical-strain gages, 1 in. gage length, mounted opposite each 
other, although a few tests made with a Templin autographi« 
strain gage and recorder gave results comparable to thos« 
obtained with the Tuckerman gages. 

Using Tuckerman gages, even loading was obtained by first 
applying a small increment of load and then reading both 
If the readings were not equal, the loading apparatus 
The de 


gages. 
was adjusted until even loading was obtained. 
formation curve was then determined. 
ings of load and deformation were taken until 4 percent de 
formation of the hole diameter was reached, at which point 
the strain gages were removed and the specimen loaded t 
The rate of head travel under load did not exceed 


Simultaneous read 


failure. 
0.05 in, per minute. 

The loads were converted to bearing stresses by dividing 
them by the bearing area, i.e., the diameter of the hole times 
the thickness of the specimen. Bearing stress at which the 
bearing hole was deformed 4 percent of its diameter, was 
determined from the curve of bearing stress plotted against 
deformation; ultimate bearing stress was calculated from the 
maximum load sustained by the specimen. Edge distance 
ratio, as given in Tables II and III, is the distance from the 
edge of the specimen to the circumference of the bearing hole 
divided by the diameter of the hole. 

All specimens were conditioned for 48 hr. at 77 = 2° F 
and 50 = 2 percent relative humidity before testing. The 
laboratory humidity conditions could not be controlled, but 
all specimens were tested in the laboratory at 77 + 2° F. and 
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ut sor 
and me Tasce II.—BearinG Properties’ or VARIOUS THERMOSETTING Plastics AT 77 * 2° PF. 
acetate § ~ ‘x rTey ‘ io th 
sees and Te | Bearing Stress . 
Direction Edge at deformation Bearing Ultimate load 
lardness | Thickness, of specimen | Diameter | Width of | distance | of 4 percent of stress at Ultimate | divided by net 
Federal Type of plastic | average | and loading | of hole specimen’ ratio hole diameter ultimate load tensile area 
| in. im. p.s.4. psa lb pss 
Grade L phe-| 0.126 crosswise | 0.250 1 2.5 18,600 27,400 865 5,400 
-ina3.§ lic laminate lengthwise | 0.250 1 2.5 20,300 28,900 910 5,600 
to pro- lengthwise 0.250 B 2.5 | 20,000 22,600 710 8,200 
. The lengthwise 0.250 4 1.0 15,000 20,800 655 4,100 
Y lengthwise 0.125 A 2.5 17,700 36,500 575 3,300 
lominal lengthwise | 0.125 A 5.0 19,100 57,100 900 5,100 
and an lengthwise 0.0625 A 2.5 12,400 45,600" 360 1,900 
idth of lengthwise | 0.0625 A 5.0 11,300 y “4 
andard 0.061 lengthwise | 0.250 A 2.5 19,800 29,100 440 5,700 
n gages ey ¥ re iy he i S 
eached Grade Cc Phe- 0.125 crosswise | 0.2% A 2 5 20,400 28,200 880 5,500 
adi nolic laminate lengthwise 0.250 1 2.5 20,800 25,300 790 5,000 
f 0.125 lengthwise | 0.250 B 2.5 21,700 22,700 710 8,300 
wever, § ————_ ~ 
ider jig Grade XX phe- 0.125 crosswise 0.250 A 2.5 23,800 26,600 780 4,900 
nolic laminate lengthwise 0.250 A 2.5 23,200 23,800 745 4,700 
permit# | lengthwise 0.250 B 2.5 17,700 22,100 690 8,000 
meas- § High-strength 0.125 0.250 B 2.5 21,200’ 25,000 780 9,100 
ith the paper phenolic 0.250 A 2.5 22,3007 25,800 805 5,000 
forma- laminate 0.125 B 5.0 31,100 33,000 520 5,100 
t it ts Resin-impreg- 0.125 lengthwise; 0.250 B 2.5 19,600 22,100 690 8,000 
| small nated com- parallel 
e steel pressed maple to grain 
cimen lengthwise 0.125 B 10.0 24,500 34,200 540 5,300 
is re- < - 
pin is Ally! glass-fabric 0.145 ; 0.250 B 2.5 17,300 30,600 1110 11,100 
laminate 
ine of Lignin laminate 0.129 lengthwise 0.250 B 2.5 17,5007 18,900 610 6,900 
rete Lignin laminate, 0.137 lengthwise 0.250 B 2.5 18,000 20,100 650 7,400 
ded in phenolic paper 
Tman base . 
each « Values are averages for 2 to 5 specimens 
aphic + ee 1.531 > — specimen; B indicates 0.938 in. width specimen 
those d Tae Usha ale tent commdnabiy at higher stresses, necessitating the making of a new pin lherefore, most tests made with this pin were not carried 
to ultimate 
¢ One specimen 
> first f Stress at 2 percent deformation of hole diameter. Failure occurred before 4 percent deformation was reached 
both 
ratus TABLE III.—BEARING PROPERTIES’ OF VARIOUS THERMOPLASTIC MATERIALS AT 77 * 2° F 
+ de 
read Bearing stress 
t de Thick- Edge at deformation Bearing Ultimate load 
oint ness, Width of | Diameter | distance | of 4 percent of stress at Ultimate | divided by net 
d to Type of plastic average | specimen” of hole ratio hole diameter ultimate load tensile area 
ceed in. in p.sa p.s.4 lb pss 
Cellulose acetate, transparent 0.131 B 0.250 2.5 6,600 14,500 475 5300 
ding 0.131 { 0.250 2.5 5,400 15,500 505 3000 
imes 0.131 { 0.250 1.0 3,900 9,300 305 1800 
the 0.063 1 0.250 2.5 5,500 15,300 240 3000 
was 0.131 1 0.125 2.5 4,600 16,800 550 3000 
inst 0.131 | 0.125 5.0 5,400 23,300 760 4200 
the Cellulose acetate H3 0.128 B 0.250 2.5 6,900 14,800 475 5400 
— Cellulose acetate H5 0.125 B 0.250 2.5 8,800 19,600 620 7200 
the Cellulose acetate butyrate H1 0.110 B 0.250 2.5 4,090 10,900 300 4000 
Cellulose acetate butyrate H5 0.121 B 0.250 2.5 5,900 15,600 470 5700 
hole | polymethyl methacrylate 0.128 B 0.250 2.5 11,300 21,100 | 650 7700 
0.128 H 0.250 2.5 10,500 18,700 625 3700 
F. Polyvinyl! chloride acetate 0.125 | 0.250 2.5 11,600 | 22,600 705 4400) 
rhe Polystyrene 0.129 B 0.250 2.5 4,000° |  §,500 180 2000 
but « Values are averages for 2 to 5 specimens 
» A indicates 1.531 in. width specimen; B indicates 0.938 in. width specimen. 
and e Stress at 1 percent deformatien of hole diameter. Failure occurred before 4 percent deformation was reached 
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at 35 to 65 percent humidity immediately after removal from 
the conditioning atmosphere. A few tests were also made on 
'/1, in. thick material, on specimens with hole diameters of 
0.125 and 0.0625 in., and on specimens with various edge 







































































































Bearing properties 

Results of the bearing tests are given in average values in 
Tables II and III, the maximum deviation being approxi 
mately +5 percent. Typical bearing stress-deformation 

















distance ratios. curves for various materials are shown in Figs. 5 to 8, and ; 
Tensile strength was determined on the same sheet of hysteresis curves in bearing are given in Figs. 9 and 10. A . 
material from which the bearing specimens were taken. comparison of bearing strength with tensile and compressiv« F 
Compressive strength was determined on specimens taken in strengths can be found in Tables IV and V. rf 
most cases from '/, in. thick sheet of the same material, the The bearing stress, calculated from the load by dividing by +3 
properties of which were practically the same as the thinner the diameter of the hole times the thickness, is a fictitious ; 
sheet. For transparent cellulose acetate, polyvinyl chloride stress which does not necessarily represent the actual averag: 3 
acetate and allyl glass-fabric laminate, the compressive stress occurring, and probably does not. However, this is of 
strength was determined on specimens cut from '/s in. thick little consequence since allowable loads are calculated from 
sheet. Tensile and compressive test specimens and pro the empirically determined allowable stresses by the sam: 
cedures were in accordance with Federal Specification L-P- formula, which is standard. " 
406. All compressive specimens were edgewise and had a The definition of bearing strength proposed for plasti 9 
slenderness ratio of fourteen. material is the bearing stress (Please turn to page 18 9B 
5—-Bearing stress-deformation curves of various thermoplastic 1/8-in. sheet materials. 6—Bearing stress-deforma ing 
tion curves of cellulose plastic, 1/8-in. sheet. 17—Bearing stress-deformation curves of laminated phenolic sheet 
material, 1/8-in. thick. %—Bearing stress-deformation curves of various laminated thermosetting materials, 1 /8-in. thick _ 
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l 9—Bearing stress-deformation curves, repeated loading of transparent cellulose acetate sheet, 1/8 in. thick. 10—Bear- 
wma- ing stress-deformation curves, repeated loading, of phenolic laminate, Grade L, cotton fabric, lengthwise, 1/8 in. thick 
sheet 
thick raBLe I\ COMPARATIVE TENSILE, COMPRESSIVE AND BEARING STRENGTHS OF VARIOUS THERMOSETTING PLASTICS. AVERAGE VALUBS, 

; At 77 = 2° F 
—- . Ratio of bearing stress ai 
cmp ay F es one 4 percent deformation to: 
Direction at deformation 
aw Thickness, of specimen of 4 percent of Tensile Compressive Tensile Compressive 
” Type of plastic average and loading hole diameter strength strength strength strength 
mm P.s.t p.s.t ps. 
* Grade L phenolic laminate 0.126 crosswise 18,600 12,500 24,700 1.49 0.71 
~— 0.126 lengthwise 20,300 18,900 25,800 1.07 0.79 
= 0.061 lengthwise 19,800 16,500 25,800 1.20 0.77 
* Grade C phenolic laminat« 0.125 crosswise 20,400 9,600 27,500 2.12 «0.74 
— 0.125 lengthwise 20,800 14,700 27,800 1.41 0.75 
Grade XX phenolic laminate 0.125 crosswise 23,800 14,600 23,400 1.63 1.02 
0.125 lengthwise 23,200 16,800 23,800 1.38 0.97 
High-strength paper phe 0.125 31,100 25,000 22 400 1.25 1.39 
nolic laminate 
Resin-impregnated com 0.125 lengthwise 24,500 32,900 27,700 0.74 0.88 
pressed maple 
C 4 
Allyl glass-fabric laminate 0.145 lengthwise 17,300 27,700 9,400 0.63 1.84 
Lignin laminate 0.129 lengthwise 17,500° 11,100 17,300 1.59 1.01 
Lignin laminate, phenolic 0.129 lengthwise 18,000" 12,000 13,800 1. 5O 1.31 
paper base 
ED » For test conditions, see Table I! 
Stress at 2 percent deformation Failure occurred before 4 percent deformation was reached 
.0 on. , " , " . , -_ " 
PrasBie \ COMPARATIVE TENSILE, COMPRESSIVE AND BEARING STRENGTH OF VARIOUS THERMOPLASTIC MATERIALS. AVERAGE VALUBS, 
AT 77 # 2° F 
B Ratio of bearing stress al 
earimg stress 4 percent deformation to 
, at deformation 
SIN, Thickness, of 4 percent of Tensile Compressive Tensile Compresswe % 
Type of plastic average hole diameter" strength strength strength strength 
fa 
in. p.s.4. p.sa p.sA 

Cellulose acetate, transparent 0.131 5,400” 5600 7,300 0.96 0.74 
~ 0.063 5,500 5900 7,300 0.93 0.75 
E Cellulose acetate H3 0.128 6,900 6400 5,900 1.08 1.17 

Cellulose acetate H5 0.125 8,800 7400 8,700 1.19 1.01 
Cellulose acetate butyrate H1 0.110 4,000 4900 4,500 0.82 0.89 
Cellulose acetate butyrate H5 0.121 5,900 6500 6,500 0.91 0.91 
7 Polymethyl methacrylate 0.128 10,500 8100 11,900 1.30 0.88 
Polyvinyl chloride acetate 0.125 11,600 9400 12,400 1.23 0.94 
Polystyrene 0.129 4,000° 3700 15,200 1.08 0.26 
—4 e For test conditions see Table II! 
6 Width of specimen 1.531 in.; diameter of hole 0.250 in.; edge distance ratio 2.5. 
| __* Stress at ! percent deformation. Failure occurred before 4 percent deformation was reached Z 
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Determination of water absorption by 
changes in dimensions 


by JOHN DELMONTE® and LOUIS ASSELIN** 











of much study and experimentation. Most plastics 
are affected one way or another by contact with water- 
either the physical characteristics undergo some change or the 
dielectric qualities are affected in some manner. It need 
not necessarily be contact with water itself which produces 
the change, but merely exposure to varying humidities rep- 
resentative of operating conditions. Comparisons of the 
effects of moisture upon various plastics are not only of funda- 
mental interest but also of practical significance. 

A series of tests upon the absorption of water by plastics, 
covering a 2-yr. period of time, has been reported,' in which 
weight changes and linear dimensional changes were recorded. 
These tests laid the background for the A.S.T.M. Specification 
D570-42 on water absorption. Further research showed that 
the immersion of plastics in boiling water brought about meas 
urable changes in a shorter time than is possible with room 
temperature tests.? 

The tests reported in this paper are designed to make avail 
able a rapid and accurate method of evaluating the water 
absorption of plastics. Results are based upon dimensional 
changes in the plastic, since dimensional variations hold 
more practical significance in the case of plastics than do 
weight changes. Instead of relying upon linear dimensional 
changes, which are small and difficult to observe in a few 
hours, the effect of moisture is evaluated by the bending of a 
simple cantilever beam of plastic under extremes of moisture 
gradient. Various types of beams were studied, including 
those of two points of support. However, the simple canti 


3 ere absorption of water by plastics has been the subject 


* Plastics Industries Technical Institute 

** Montreal Technical School. 

'Sorption of Water by Plastics," by G. M. Kline, A. R. Martin and 
W. A. Crouse, Mopern Prastics /4, 119-23, 152, 154 (Oct. 1940) 

* “Dimensional Changes of Plastics in Boiling Water,"’ by Reginald | 
Wakeman, Mopern Prastics /%, 65-8, 86 (July 1941) 


1—-The curves on this graph show deflection for poly- 
methyl methacrylate as a function of time and thickness 











lever type was finally chosen because of its greater end ck 
flection for a given absorption. 


Method of test 


The method used in testing is relatively simple and has the 
advantage over other methods in that readings are taken 
during the time the plastic is in contact with water. One 
source of serious error in the methods which rely upon normal 
weight change is the rapid loss of moisture from samples 
studied after removal from the bath. 

Samples are cut to lengths of say 5 or 6 in. and thicknesses 
of about '/; in., and coated along one side. The cut edges are 
then covered with a thin moisture-impervious film of metal, 
1 mil thick, which is held in place by a thin adhesive coating 
not chemically reactive with the plastic. These samples 
are preferably conditioned at the desired atmosphere before 
being protected with foil. The presence of the foil on one 
side makes an extreme moisture gradient possible, inasmuch 
as the entry of moisture is limited to one side. A small piece 
of wire is wrapped about the end and allowed to protrude 
about one inch so that when it is immersed in water, electrical 
contact may be made on the protruding wire. 

Immediately upon the immersion of the plastic in the 
water, a depth gage records the position of the specimen. For 
this purpose manually operated gages exerting negligible 
contact pressure are preferred. A sensitive grid control 
circuit may be used to measure the contact electrically. It is 
important to take a quick reading for most materials because 
defiection starts the instant the unprotected fibers make con- 
tact with water. The fibers begin to swell and the specimen, 
supported as a cantilever beam, begins to bend. Changes 
are rapid and several readings can usually be obtained during 
the first hour. Even such materials as polystyrene exhibit 
measurable dimensional changes during the first 3 hours, 
while materials like cellulose acetate deflect almost visibly 
during contact with water. Differences in results between 
the plastics are quite marked. This fact will be noted in the 
data that is presented. 

Unlike the mechanical loading of a simple cantilever beam, 
fiber stress does not vary in accordance with the distance from 
the support, and it may be assumed that elongation phenom- 
ena are substantially uniform at the same distances from 
the neutral axes. Of course, the total movement at the end 
of the beam depends upon the length as well as the thickness 
of the beam, though these variables are rationalized into a 
constant slope when the log of deflection is plotted against the 
log of time. 

Creep phenomena due to the weight of specimen and foil 
are negligible, particularly when the buoyant effect of water 
is considered. Sturdily mounted supports for the depth gage 
and specimen will reduce instrument errors. However, the 
most serious errors are encountered at large deflections when 
the angle of slope at the end of beam becomes appreciable. 
Corrections were not made for (Please turn to page 188) 
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ear ARRESTERS with housings 


molded of transparent Tenite are 
used in the communications systems 
of the Signal Cx rps and other branches 
of the armed forces. During thunder- 
storms, the glow of a small neon tube, 
visible through the transparent plastic, 
indicates a satisfactory connection be- 
tween antenna and ground terminal. 
Installations are thus protected from 


serious damage. 


Tenite withstands exposure to ex- 
tremes of weather. Dampness, dirt, and 
insects cannot impair the electrodes 
sealed within the Tenite housing. And 
because Tenite has superior impact 
strength, the housing will not shatter 


under hard blows. 


For further information on Tenite 
and its many uses, write TENNESSEE 
EASTMAN CORPORATION (Subsid- 
iary of Eastman Kodak Company), 
KINGSPORT, TENNESSEE. 

° ° ° 


TENITE REPRESENTATIVES ... New York, 10 East 
40th Street. Buffalo, 1508 Rand Building. Chicago, 
1564 Builders’ Building. Dayton, Ohio, 305 Third 
National Building. Detroit, 904-5 Stephenson Build- 
ing. Leominster, Massachusetts, 39 Main Street. 
Washington, D. C., 1125 Earle Building . . . Pacific 
Coast: Wilson & Geo. Meyer & Company—San 
Francisco, 15th Floor, 333 Montgomery Street, Les 
ingeles, 402 Architects Building, Seattle, 1020 4th 


Avenue, South. 


TENITE 


AN EASTMAN PLASTIC 


Lightning arrester housings 
molded by Sterling Plastics 
Cempany, for L. S. Brach 
Manufacturing Corporation 





(Above) BATHROOM LIGHTING FIXTURES, molded of pearl white BeetLe* 
by Universal Plastics Corporation for the Lightolier Co. are shown 
as they come off the assembly line. They are light in weight, dur- 
able, shatter resistant, and easy to clean. 


(Above) FINISHED PIECES can be turned out of the mold —s because 


of the short a cycle possible in making this Beette lamp 


shade. This means fast, economical production. 


(Right) BASE AND SHADE then go to the assembly line where lens and 
socket are inserted and the two molded pieces slipped together 
and fastened with a metal spring clip. 


4 PROPERTIES INHERENT IN BEETLE are responsible for its growing 

use as a material for lighting applications. Its unusual light 
diffusing qualities can be controlled as to color and degree by the 
wide range of translucent shades available. It is light in weight, 
shatter resistant, and may be molded into many intricate shapes 
for fast economical production. 


These bathroom lighting fixtures molded by the Universal Plastics 
Corporation for large volume sale are excellent examples of BEETLE’s 
utility not only for home lighting, but for office, factory, schools, 


and public lighting. 


The supply of Berrie for the manufacture of civilian items is 
being constantly increased. Your molder will work with you in plan- 
ning the adaption of Beers to new designs and products. BEETLE’s 
wide range of colors makes it particularly applicable, also, for pack- 
aging, flashlight, razor and clock cases, radio housings, and other 
similar uses. 
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(Above) BEETLE MOLDING MATERIAL for the lamp shade is preheated 
to approximately the molding temperature to produce a finished 
piece superior in appearance and extremely resistant to service 
conditions, 


(Above) HIGHER PRESSURES, without preheating, are used in molding 
the lamp base, smaller and heavier than the shade, making possible 


an even faster complete molding process. 
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(Above) MELMAC* LAMINATES, fabricated by The Formica Insulation Company, 
are used aselectrical insulation, parts for mechanical applications, and decorative 
sheets for furniture and building purposes. MELMAC assembly with three differ- 
ent base materials is shown here. Reaante at left is 44” glass fabric panel showing 
flash indicating compression due to pressing at 1100 lbs. per sq. in. Samples at 
right are 1/16” asbestos paper base, }4” p ew fabric, and 1!9” muslin base. 


(Above) NEW STANDARDIZED PALLETS of clothing containers, loaded in units 4’ by 4’ 
by this “fork truck,” simplify the U. S. Naval Clothing Depot's job of keeping 


~ 


more than a million garments a day moving to the Naval Forces. Cyanamid’s 
Urac* resin adhesives are used to weatherproof such paperboard containers 
for export to all parts of the world. 


*Reg. U.S. Pat. Off. 


(Above) FLAME RESISTANCE TEST, made by The Formica 
Insulation Company, demonstrates the relative flame 
resistance of Lahalie (left) and melamine (right) 
laminates. As shown here, when the flame was lowered, 
the phenolic was burning while the melamine failed 
to support combustion. Both samples are cellulose 
base Lealiaten, Non-inflammability and high heat 
resistance are characteristic of Metmac, Cyanamid’s 
melamine laminating resin, as well as all Metmac 
molding compounds, 


(Right) DESIGNERS, EN- 
GINEERS, and others 
interested in the fab- 
rication and use of 
plastics immediately 
or postwar now have 
available a valuable 
handbook of infor- 
mation on Cyanamid 
plastics. The new 
manual, ““Metmac 
Moupine Com- 
POUNDS,” contains a 
complete summary of 
technical data on 
Cyanamid molding 
materials currently 
available. A copy 
will be sent on request. 
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TECHNICAL BRIEFS 


Abstracts of articles on plastics in the world’s scientific and engineering literature relat- 
ing to properties and testing methods, or indicating significant trends and developments. 





Engineering 


R-F HEATING FOR FABRICATING 
WOOD AIRCRAFT. J. P. Taylor 
Electronics 17, 108-13 (Mar. 1944). The 
advantages of radio-frequency heating for 
fabricating curved wooden parts for air- 
craft and furniture are discussed. Equip- 
ment for making wooden fuselage rings 
by radio-frequency heating is described. 


SKIN TROUBLES FROM TEX- 
TILES. W. Schweisheimer. Textile 
Colorist 66, 69-70 (Feb. 1944). The 
number of publications concerning der- 
matitis from textiles is steadily increasing. 
These cases usually arise from synthetic 
fibers or synthetic resin finishing mate- 
rials. All such materials which come in 
contact with the skin should be tested 
before they are put on the market. Sug- 
gestions for such tests are given. Der- 
matitis resulting from vinyl resin wrist- 
watch bands, garters, suspenders and 
corsets is described. 


Chemistry 


CURING OF MELAMINE-FOR- 
MALDEHYDE CONDENSATION 
PRODUCTS. R. Kohler. Kolloid-Z. 
103, 1388-44 (1943). Curing experiments 
were made at 100 and 130° C. The ini- 
tial condensation products are slightly 
soluble in water and soluble in pyridine 
As the condensation proceeds the solu- 
bility in pyridine decreases. The molec 
ular weights of the starting resins were 
between 800 and 1000. After the pyridine 
solutions were heated for several hours, 
the molecular weight increased to more 
than 3000. Small amounts of formalde- 
hyde were evolved in the heating experi- 
ments. The starting resins consisted of 
4,5-methylolmelamine units connected by 
ether linkages; the number of ether link- 
ages increases during curing. Resins 
containing 12 to 15 triazine units are 
soluble in pyridine. 


ACETYLATION OF ALKYL LAC 
TATES. M. L. Fein and C. H. Fisher 
Ind, Eng. Chem. 36, 235-8 (Mar. 1944) 
Methyl acetoxypropionate, the acetyl 
derivative of methyl lactate, is an im 
portant intermediate because it yields 
methyl acrylate on pyrolysis. Simple 
and efficient methods are described for 
acetylating methyl lactate with acetic 
anhydride, ketene and acetyl chloride. 
Methyl lactate was acetylated con- 
tinuously and in high yields with acetic 
anhydride and ketene. Large-scale labo- 
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ratory apparatus suitable for preparing 
methyl acetoxypropionate continuously 
at rates as high as 95 Ib. per 24-hr. day is 
described. 


Properties 


STRUCTURE AND PHYSICAL 
PROPERTIES OF PLASTICS. I. 
THEORETICAL. R. F. Tuckett. 
Chem. & Ind. 62, 430-2 (Nov. 13, 1943). 
A knowledge of the connection between 
the physical properties and the chemical 
structure of plastics is becoming increas- 
ingly necessary for practical reasons. In 
the past, the plastics industry has taken 
a limited number of available polymeric 
products and found, often empirically, 
the most suitable material for a particular 
purpose; this has often involved an un- 
satisfactory compromise. Much work is 
necessary before structure and behavior 
can be correlated. This correlation must 
be developed along 2 lines: 1) the relation 
between structure and various simple 
physical magnitudes which can be exactly 
defined; 2) the connection between these 
exact properties and the actual tests used 
industrially to characterize materials. 
A simplified account of the general prin- 
ciples involved in deformation is given 


THE FAST AND SLOW EXTEN 
SION OF SOME PLASTIC MATE- 
RIALS, R. N. Haward. Trans. Faraday 
Soc. 39, 267-80 (Nov. 1943). The work 
taken up by any material under impact 
may be governed either by the rate at 
which deformation can take place or by 
the amount of possible deformation. The 
results of fast and slow extension experi- 
ments with cellulose acetate, cellulose 
nitrate and methy!] methacrylate resin are 
examined, and it is found that in this way 
apparent contradictions can be resolved. 
Experiments were carried out on the ex- 
tension and breaking of cellulose acetate 
film at different temperatures, and it is 
concluded that temperature changes dur- 
ing adiabatic extension will not be so large 
as to alter fundamentally the character 
of the deformation. The work absorption 
of different materials under changing 
conditions of testing varies both relatively 
and absolutely, and the validity of a gen- 
eralized impact strength is questioned. 
A more precise formulation of shock condi- 
tions appears desirable. 


NEW ELECTRIC PHENOMENON 
IN SYNTHETICS. C. Fischer and F. 
H. Miiller. Kolloid-Z. 101, 48 (1942). 
The diffusion of water through a dielectric 


material creates an electrical current 
within the material. This current is of the 
order 10~* amperes in high polymers: 
the magnitude depends on the time of dif 
fusion until equilibrium is reached he 
current increases rapidly from the begin- 
ning of diffusion to a maximum value, 
after which it decreases very slowly. The 
time required for the maximum current to 
develop is different for different polymers 
For polystyrene, polyvinyl chloride and 
cellulose triacetate, the time is about the 
same. The maximum current and the 
permeability coefficient are interrelated. 
With a series of polyvinyl] chlorides of vari- 
ous permeabilities, a relatively low perme- 
ability was associated with a relatively 
slow rise to a relatively low maximum cur- 


* rent. The mechanism for this phenome- 


non is unknown. If the current is carried 
by the molecules of diffusing water, then 
the elemental charges of approximately 
10" molecules of water are in motion 
This corresponds in an approximate man- 
ner to the dissociation of water. Then the 
charge may depend on the different perme- 
abilities of the high polymers for the differ- 
ent ions in the water. 


Testing 


DETERMINING PLASTICIZER 
CONTENT OF CELLULOSE ESTERS 
B.S. Biggs and R. H. Erickson. Ind. Eng 
Chem., Anal. Ed. 16, 93-4 (Feb. 1944) 
Plasticizer content is determined by the 
vacuum distillation of the plasticizer from 
the sample. Dry samples of one gram or 
less are placed in weighing bottles on the 
floor of a special vacuum stil) heated with 
Dowtherm. The sample is quickly con 
verted to a film by action of a solvent and 
heating is continued for 1.5 hours. The 
loss in weight is due to plasticizer plus a 
slight decomposition of the cellulose ester 
The latter is determined on a blank but is 
usually small enough and uniform enough 
so that a fixed value may be assumed for it 
Plasticizer content can be determined 
within about 0.3 percent 


MOLECULAR WEIGHT DETER 
MINATIONS BY PRECIPITATION 
TITRATION. B. Jirgensons. J. prakt 
Chem. 161, 30-48 (Aug. 1942) 
cipitation-titration method is an empirical 


The pre 


one which depends on the linear relation 
between the precipitant necessary to pro 
duce turbidity and the logarithm of the 
molecular weight. The accuracy varies 
between 5 and 30 percent 


METHOD FOR ESTIMATING THE 
SHEAR MODULUS OF ELASTICITY 
L. E. Welch. Product Eng. 15, 215-16 
(Mar. 1944). Data are presented which 
show that the ratio of the shear modulus 
of elasticity to the tensile or compressive 
modulus of elasticity for various phenolic 
molding materials is approximately 0.385 
and that Poisson's ratio for these mate 
rials is approximately 0.30, range 0.28 to 
0.35. 
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*& REPLACES HIGH PRESSURE PUMP 
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& PERMITS USE OF YOUR PRESENT PUMP AND MOTOR : J L wy 
* CUTS OPERATING COSTS | m 
%& COMPACT, SIMPLE, LEAK-PROOF CONSTRUCTION A 


we a 
Fits anywhere into your present or new hydraulic circuits with ) ee 
out interference. Now you can obtain high pressure when you \F 
need it—return to low pressure at will Use low horsepower 
motor and low pressure control valves—results in lower initial 
investment and reduced operating and maintenance costs 

















































Racine Pressure Boosters can be used in circuits having either variable or constant volume 

pumps to produce a constant or variable high pressure hydraulic service. Free from repairs 
no gears to wear out — no driving mechanism to get out of adjustment. An exclusive 

Racine patented unit 


Racine Offers a Complete Hydraulic Circuit Service 
Racine “Variable Volume” Oil Hydraulic Pumps assure greater flexibility and smoother 
operation of your hydraulic circuits. They reduce oil heating and pump only the amount 
of oil necessary to do the job—no waste of oil or horsepower No relief or Rico valves 
are required. Pumps in capacities of 12-20-30 G.P.M. Operating pressures 50 to 1000 
Ibs. p.s.i. Also available is a complete line of valves for the control of hydraulic circuits 
Sizes ¥%” to 144". Write today for complete Catalog No. P-10-C 
Address Dept. MP-P. 





p——= RACINE HYDRAULIC METAL CUTTING MACHINES 


The Production Saws of Modern Industry 


A complete line of Metal Cutting Saws in a wide range of 
styles and prices. Capacities 6” x 6” to 20” x 20”. 


Racine Metal Cutting Saws feature hydraulic control of blade 
feed and pressure, for cutting the complete list of metals 
from soft aluminum tubing to hard alloy tool steels. Models 
are available with Automatic Stock Feed for high production, 
one man operation. 


The Racine Metal Saw of today is the outcome of 36 years 
of pioneering in metal saw design and construction. For fast 
and accurate metal cutting with long blade life a Racine Saw 
is a wise and economical investment. Complete details sup- 
plied on request. Ask for Catalog No. 12. 




















PLASTICS DIGEST 


This digest includes each month the more important articles of interest to those 
who make or use plastics. Mail request for periodicals directly to publishers. 


General 


LAMINATED PAPER PLASTICS. 
P. W. Griffith, Chemurgic Digest 2, 
153, 155-6 (Sept. 30, 1943). High- 
strength laminates are obtained by the 
use of bleached and unbleached kraft 
papers. The paper must meet the follow- 
ing specifications: 1) the weight per unit 
area must be uniform; 2) the thickness 
must be uniform and controlled; and 3) 
the pH must be controlled. The weight 
and thickness have a marked effect on the 
rate at which the paper absorbs the resin 
solution. The pH may affect the curing 
characteristics of the resin. 


LIGNIN INDUSTRIAL PLASTICS 
FROM FOREST PRODUCTS WASTE. 
Modern Indtstry 6, 42-5 (Oct. 1943). 
*The possibilities of lignin as a source of 
molding compositions, plastic fillers, ex- 
_tenders for phenolic resins and chemicals 
are discussed. Data on plastic mate- 
rials of these types are given. 


THE INDUSTRY OF POLYMERS 
AND MACROMOLECULES. F. J. 
Brislee. Chem. & Ind. 1944, 38-41 (Jan. 
29, 1944). A general discussion of the re- 
lation of the plastics industry to the rubber 
and oil industries. 


Materials 


PROPERTIES AND USES OF 
CHLORINATED PARAFFINS. W. E. 
Scheer. Chemical Industries 54, 203-5 
(Feb. 1944). The properties and uses of 
the chlorinated paraffins are described. 
The 3 types of greatest commercial use 
are: 1) a nonvolatile liquid with about 
43 percent combined chlorine, 2) a soft 
solid resin with about 60 percent com- 
bined chlorine and 3) a hard brittle resin 
containing about 70 percent combined 
chlorine. These products are made by 
chlorinating a paraffin wax with a melting 
point of 125 to 130° F. The major uses 
are for fabric impregnation, as plasticizers, 
for fireproofing, in corrosion-resistant 
compositions, in special paints and as an 
oil additive. 


NYLON. M. Shor. J. Chem Edu- 
cation 21, 88-92 (Feb. 1944). A concise 
description of the researth development, 
method of production and properties of 
nylon is presented. : 


PROPERTIES OF POLYETHYL- 
ENE SUGGEST PEACETIME AP- 
PLICATIONS. Product Eng. 15, 202- 
3 (Mar. 1944). The properties and pos- 


sible future applications of polyethylene 


are discussed. Possible future applica- 
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tions include containers, collapsible tubes, 
gaskets, battery parts, flexible tubing, 
rigid piping, coatings, wire and cable in- 
sulation, adhesives, films and sheets. 


METHYL CELLULOSE AND CEL- 
LULOSE ADHESIVES. Gelatine, Leim, 
Klebstoffe 10, 106-12 (Sept.-Oct. 1942). 
The use of methyl cellulose as an adhesive 
is discussed. It is recommended as a 
wall-paper adhesive. Procedures are 
given for making methyl cellulose by 
the process of treating pulp wood with 
dimethyl! sulfate. 


Applications 


COMPARISON OF METHODS FOR 
IMPROVING WOOD. L. Klein, H. 
Grinsfelder and S. D. Bailey. Ind. Eng. 
Chem. 36, 252-6 (Mar. 1944). Three 
methods for improving the physical prop- 
erties of wood are compared. In the first 
method the wood is impregnated with 
phenol-formaldehyde resin and then com- 
pressed. In the second method, veneers 
are bonded together under heat and pres- 
sure with resin film. In the third method 
the veneers are coated with liquid resin 
and then bonded with heat and pressure. 
The strength properties resulting from 
each method are different. The properties 
which were compared include dimensional 
stability to water and heat, tensile 
strength, impact strength, ease of com- 
pression, shear strength, modulus of 
elasticity in bending, modulus of rupture, 
ease of manufacture, surface appearance 
and cost. The fields of application for 
material of this type include airplane 
and ship propellers, bearing plates, jigs, 
rollers, gears, gun stocks, sporting goods, 
table tops, heavy-duty flooring, etc. 


PLASTIC FIXTURES MODERNIZE 
AIRCRAFT CABIN LIGHTING. L. 
Schepmoes. Aero Digest 44, 96, 199 
(Mar. 1, 1944). Methyl-methacrylate 
plastic is recommended for use in making 
aircraft cabin lighting shades. The good 
fatigue resistance, toughness, freedom 
from shrinkage, warpage and discolora- 
tion, ease of forming, lightness and high 
degree of light transmission of this mate- 
rial make it a very satisfactory material 
for this purpose. 


SOYBEAN ADHESIVES. 7 f 
Laucks. Chemurgic Digest 2, 173, 175- 
6, 185-8 (Oct. 30, Nov. 15, 1943). Two 
of the largest uses of soybean glue are in 
the manufacture of waterproof plywood 
and as a glossy paper coating. The de- 
velopment and use of a hotpress soybean 


glue for the manufacture of plywood is 
described. A large part of the washa)le 
wall paper on the market is now made with 
a soybean coating. 


SENSITIZED POLYVINYL ALCO 
HOL. J. Albrecht. Kolloid-Z. 103, No 
2, 166-70 (1943). Polyvinyl alcohol 
sensitized with the condensation products 
of aldehydes and diazo compounds can 
be used in emulsion coatings in place of 
dichromates. 


Coatings 


DETERMINATION OF THE RE. 
SISTANCE OF PAINT FILMS TO 
ACIDS, ALKALIS AND SALTS. J] 
Rosendorf. Farben-Ztg. 47, 163-4 (1942 
In the ring-bowl method an iron plate 
having a circular hollowed portion of a 
standard diameter and concavity 
sprayed with a film of lacquer and dried 
The hollow portion is circumscribed with 
an annulus which is filled with petro 
latum. The film is covered with the cor 
roding solution. A glass vessel which 
has a diameter of such size that it fits 
into the annulus is forced into the ring of 
petrolatum to form an airtight cover. 
The apparatus is suitable for making 
tests of any duration and at elevated 
temperatures. The advantages are: | 
the film is exposed only to the corroding 
solution and not to an air-solution inter- 
face, 2) the concentration of the solution 
will not vary and 3) observations can be 
made at any time during the progress of 
the test. 


PLASTICIZERS FOR CELLULOSE 
NITRATE LACQUERS. XXITX 
ESTERS OF £-TOLUENE-SULFONIC 
ACID. A. Kraus. Farbe u. Lacke 1943, 
Nos. 5-6, 27-8. The solvent power of 
methyl, ethyl, isoamyl, cetyl, 
oleyl, phenyl, naphthyl, cyclohexyl and 
dimethylcyclohexyl esters of -toluene- 
sulfonic acid for lacquer-grade cellulose 
nitrate was studied. The lower aliphatic 
esters are good solvents; with increasing 
molecular weight of the aliphatic chain, 
the solvent power decreases, becoming 


lauryl, 


practically zero for the cetyl and oleyl 
esters. The phenolic esters dissolve cellu 
lose nitrate in the cold only when ethyl 
alcohol or butyl alcohol is present. All the 
esters dissolve cellulose nitrate, give clear 
solutions and produce clear-drying lac- 
quers. Crystals of the phenyl and naph- 
thyl esters separate from the lacquer 
films. Data are given on compatibility, 
strength, flexibility and light and water 
resistance of the films. 


OF LUSTERLESS 
ENAMELS. S&S. E. Beck. Ind. Eng. 
Chem. 36, 157-8 (Feb. 1944). The results 
of outside exposure tests on steel panels 
coated with 79 lusterless enamels are re- 
ported. The influence of the binder on 
the durability is discussed. 


DURABILITY 





H-P-M 2@-Mydradclic PRESSES 
are serving the versatile plastics 
industry in many ways. . . 


H-P-M’S pioneering efforts have resulted in a very complete line of plastics 
molding presses. If you are considering plastics, or plan to increase your 
molding facilities, you should investigate H-P-M molding presses. Each is re- 
nown for its straight-line hydraulic simplicity of operation and cost saving 
features. Each is powered by the reliable H-P-M oil-hydraulic operating sys- 
tem. Each pump, valve, and control is designed and built by H-P-M, especially 
for heavy duty press service. This unity of origin and manufacture of both 
operating equipment and press not only assure coordinated functioning, but 
also undivided responsibility to the user. Let H-P-M solve your production 
press problems. Write today, stating your particular requirements. 














LAMINATING 








THE HYDRAULIC PRESS MFG. COMPANY 


Mount Gilead, Ohio, U.S.A. 
District Sales Offices: New York, Syracuse, Detroit, and Chicago. Representatives in Principal Cities. 
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Copies of these patents are available from the U.S 
Patent Office, Washington, D. C., at 10 cents each 





COFFEE PLASTICS. H. S. Polin and A. I. Nerken (to H. S. 
Polin). U. S. 2,340,426, February 1. A molding material is 
prepared from coffee beans by removing the oil from the green 
bean, fractioning the oil, reintroducing the oleic and linoleic frac- 
tions of the extracted oil into the extracted coffee bean, and sub- 
jecting to heat, pressure, mineral acid and steam for removal of 
furfural, recovering the furfural, and adding a portion to the 
treated bean residue. 


MATERIAL DISPENSER. E. D. Skinner (to Kenmar 
Manufacturing Co.). U.S. 2,340,433, February 1. A dispenser 
of plastic material comprising a piston and a cylinder body com- 
posed of a synthetic thermosetting resin. 


ADHESIVE. C. L. Child, R. B. Fisher, F. Clarke and B. J. 
Habgood (to Imperial Chemical Industries, Ltd.). U.S. 2,340,- 
452, February 1. A material comprising a base, an adherent inter- 
mediate film of polymerized ethylene and one part of a cyclo 
rubber, and a surface film of polymerized ethylene. 


GLAZING UNIT. F. W. Hall (to Pittsburgh Plate Glass 
Co.). U.S. 2,340,469, February 1. A multiple glazed unit com- 
prising adjacent glass plates disposed in parallel, a spacer of 
thermoplastic resinous material and metal foil traversing the 
space from plate to plate around the marginal portions, thus 
forming a vapor barrier. 


LIGHT POLARIZER. L.A. Keim (to Pittsburgh Plate Glass 
Co.). U. §. 2,340,476, February 1. A laminated assembly com- 
prising a pair of glass plates bonded by an intermediate layer of a 
sheet polarizing member containing an intermediate layer of 
polyvinyl! acetal resin having optically oriented polarizing crys- 
tals dispersed therein and layers of partial polyvinyl acetal resin 
containing plasticizer which are directly bonded to glass plates. 


POLYVINYL ACETAL RESIN. W. H. Lycan (to Pitts- 
burgh Plate Glass Co.). U.S. 2,340,482, February 1. A blend 
of polyvinyl! acetal and a mixed ester of a glycol and 2 saturated 
aliphatic monocarboxylic acids. 


ABRASIVE. W. E. Beatty. U. S. 2,340,504, February 1. 
Abrasive particles are interlocked by a solution of ethyl cellulose. 


POLYAMIDES. 0. E. Dwyer (to E. I. du Pont de Nemours 
and Co., Inc.). U. S. 2,340,652, February 1. A transparent 
article is prepared from a metal salt-alcohol solution of a syn- 
thetic linear polyamide by forming an article, evaporating the 
alcohol and washing the salt from the article with water. 


VINYLIDENE CHLORIDE. A. W. Hanson (to Dow Chemi- 
cal Co.) U.S, 2,840,834, February 1. Finely divided particles 
of polymeric vinylidene chloride are formed into shaped bodies 
by preheating, causing the mass to move over a cooled surface 
with slight pressure and finally fusing by contacting with a heated 
surface. 


RESIN. F. P. Otto and O. M. Reiff (to Socony Vacuum Oil 
Co., Ine.). U. S. 2,340,838, February 1. A hard resin is formed 
by reacting a phenol with a chlorinated petroleum’ wax in the 
presence of a Friedel-Crafts catalyst, decolorizing with zinc metal 
and water, and catalytically hydrogenating. 


POLYVINYL ALCOHOL. C. Dangelmajer (to Resistoflex 
Corp.). U. S. 2,340,866, February 8. A flexible homogeneous 
plasticized polyvinyl alcohol capable of being formed with heat 


and pressure without loss of homogeneity, comprising polyviny! 
alcohol, water, glycerol and formamide. 


WINDING ELEMENT. F. J. Sigmund and W. S. Hlavin (to 
Lake Erie Chemical Co.). U.S. 2,340,905, February 8. A cast 
able resin is used to support windings in slots on a magnetized 
winding element. 


PROLAMINE PLASTIC. H. M. Weber (to American Maize- 
Products Co.). U. S. 2,340,913, February 8. Anhydrous zein 
solution is prepared by homogenizing dry zein in an organic 
solvent and heating to drive off water. 


CONDUIT. S. D. Bradley (to Detroit Macoid Corp.). U. S. 
2,340,926, February 8. A conduit for receiving electrical con- 
ductors provided with internal partitions is molded from plastic 
material. 


WATERPROOF TAPE. F. N. Manley and E. P. Wenzel- 
berger (to Johnson and Johnson). U. S. 2,340,971, February 8. 
A waterproof fabric is used as a backing for adhesive comprising 
cellulose acetate and methyl phthallyl ethyl glycolate 


RESINS. E. E. Novotny (to Durite Plastics, Inc.). U.S 
2,341,115, February 8. An oil-insoluble resin is prepared by 
heating a mixture of cashew nut shell liquid and a thermoplastic 
phenolic resin; this product is then cured with a hardening agent 


ARTIFICIAL TEETH. S. Myerson. U. S. 2,341,153-4-5-6, 
February 8. Artificial dental impressions, temporary supports 
and holders are prepared from synthetic resins 


POLYSTYRENE. E. C. Britton, H. B. Marshall and W. J 
LeFevre (to Dow Chemical Co.). U. S. 2,341,175, February 8. 
A friable, solid polymer derived from styrene which is insoluble 
and non-swelling in benzene. 


Boyer (to 
A plastic 


POLYSTYRENE. L. A. Matheson and R. F 
Dow Chemical Co.). U. S. 2,341,186, February 8. 
composition comprising polystyrene and a small amount of mor 
pholine palmitate. 


PELLETING MACHINE. G. A. Frenkel (to Shell Develop 
ment Co.). U.S. 2,341,213, February 8. A machine for prepar 
ing pellets of plastic material. 


INSULATING FABRIC. H. N. Jones (to Owens-Corning 
Fiberglas Corp.). U. S. 2,341,219, February 8. An electrical 
insulating fabric comprising mineral fibers bonded with an or- 
ganic resin. 


PRIMING COMPOSITION. W. Briin and G. M. Calhoun 
(to Remington Arms Co., Inc.). U. S. 2,341,262, February 8. 
A rim-fire priming mixture comprising lead nitrato-hypo-phos- 
fite and a binder of polyvinyl alcohol. 


RESIN. G. F. D’Alelio (to General Electric Co.). U. S. 
2,341,266, February 8. A resin is prepared by reacting a urea, an 
aliphatic aldehyde, an aldehyde reactable salt and an amino 
compound such as amino carboxylic acid amides, amino sulfon- 
amides and amino nitriles. 


RESIN. G. F. D’Alelio and J. W. Underwood (to General 
Electric Co.). U. S. 2,341,267, February 8. An acid-curing 
thermosetting resin carrying a curing agent comprising a tri- 
azinyl halogeno-cyanoalky] sulfide. (Please to next page) 














Mold Your Ideas...in PLASTICS 


The Initial Step in the development of any successful 
plastic product is the vital one of engineering. Make sure 
your product is properly planned before investing in 
expensive molds. For even when molds are made with the 
same great precision for which Tech-Art is famed, your 
product may still fall short of its mark if it is not properly 
engineered first. From the first step of engineering on 
through mold building and the careful choosing of specific 
plastic compounds, down to the actual molding itself, every 
phase of production at Tech-Art is planned and guided by 
skilled and highly trained plastic engineers .. . by men 
hetized 7 seasoned by years of plastic experience .. . by a standard 
) ries, ag of craftsmanship which never deviates from those ideals 
of quality which have helped this organization grow. That 
is the reason why leading manufacturers with plastic prob- 
lems to solve take them to Tech-Art where ideas are 
molded . . . and plastic success stories are made. 


Maize- 


lastic 
gent 


ports 


§ 36th Ave. and 41st Street + LONG ISLAND CITY, N. Y. + Tel. AStoria 8-6050-1 
SUCCESSORS TO BOONTON RUBBER MANUFACTURING COMPANY 


PLASTICS COMPANY 














POLYVINYL KETALS. C. L. Egre, G. L. Dorough and W. 
E. Hanford (to E. I. du Pont de Nemours and Co., Inc.). U.S. 
2,341,306, February 8. Polyvinyl ketal is prepared by reacting 
polyvinyl alcohol with a monomeric ketal in an anhydrous solvent 
vehicle in the presence of a condensation catalyst. 


CAMERA SPOOL. F. G. Purinton (to Patent Button Co.). 
U. S. 2,341,333, February 8. A film spool including a plastic 
spindle. 


VINYL COMPOUNDS. H. J. Richter (to E. I. du Pont de 
Nemours and Co., Inc.). U.S. 2,341,334, February 8. An inter- 
polymer of methylene dimethacrylate and a polymerizable un- 
saturated organic compound such as a vinyl or vinylidene com- 
pound. 


ADHESIVE. C. O. Strother and C. W. Patton (to Carbide 
and Carbon Chemicals Corp.). U. S. 2,341,398, February 8. 
An adhesive is prepared by forming a solution of polyvinyl] acetate 
in a solvent containing no free hydroxyl groups, reacting with an 
aliphatic alcohol in the presence of hydrogen chloride, neutraliz- 
ing the acid with an alkylene oxide and obtaining a water-in- 
soluble product in which the ester groups in the polyvinyl acetate 
have been partially replaced by alcoholic hydroxyl groups. 


POLYAMIDE FIBERS. W. E. Catlin (to E. I. du Pont de 
Nemours and Co., Inc.). U. S. 2,341,423, February 8 An 
oriented linear polyamide filament is treated with a solution of a 
phenol in a nonsolvent for the filament, after which the phenol 
is removed by a similar solvent. 


CELLULOSE ETHERS. C. J. Malm and C. L. Crane (to 
Eastman Kodak Co.). U. S. 2,341,455, February 8. An ethyl 
cellulose is stabilized by adding aqueous methyl hy] ketone to 
give a smooth plastic mass, and adding acetic acid to give a pH 
of seven, 


CELLULOSE ESTERS. L. W. A. Meyer (to Eastman Kodak 
Co.). U.§. 2,341,464, February 8. A fatty acid ester of cellulose 
contains ethylene glycol dicaprate as a plasticizer. 


BADGE. M. Nedell. U.S. 2,341,467, February 8. An identi- 
fication badge comprising a plastic carrying body and a plastic 
crystal. 


VINYL RESIN. R. C. Houtz (to E. I. du Pont de Nemours 
and Co., Inc.). U. S. 2,341,553, February 15. A vinyl resin 
having cyanoethyl ether groups. 


DENTURE. I. J. Dresch (to Dresch Laboratories Co.). 
U. S. 2,341,604, February 15. A denture comprising a base 
plate of polystyrene having portions of a thermoplastic resin 
with affinity for the polystyrene in which the artificial teeth may 
be set 


HIGH POLYMERS. M. Hagedorn and E. Schmitz-Hille- 
brecht (to Alien Property Custodian). U.S. 2,341,611, February 
15. Superpolymers are prepared by melting an aromatic poly 
amino carboxylic acid with an aliphatic amino carboxylic acid. 


MOLD. S. M. Hull (to Western Electric Co., Inc.). U. S. 
2,341,617, February 15. An electrostatic molding device con- 
sisting of mold sections of electrical insulating material forming 
a cavity, a pair of parallel plates of electrical conducting material, 
and means for applying an alternating electrical potential to 
said plates. , 


SHEET MATERIAL. K. Raschig (to Alien Property 
Custodian). U. §. 2,341,651, February 15. An apparatus for 
producing sheets of plastic material, comprising a supporting 
roller and a counter roller, and means for slitting the sheet. 


EYEPIECE. W. Walker (to Celanese Corp. of America). 
U. S. 2,341,673, February 15. An eyepiece comprising 2 trans- 
parent sheets, one of glass and the other of an organic thermo- 
plastic, united by a flat annulus of the thermoplastic resin. 
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POLYAMIDES. W. E. Catlin (to E. I. du Pont de Nemours 
and Co., Inc.). U.S. 2,341,759, February 15. Polyamides are 
pigmented by mixing the pigment with the starting materials 
and polymerizing the latter. 


‘ILAMENT. A. F. Smith (to E. I. du Pont de Nemours and 
Co., Inc.). U. S. 2,341,823, February 15. An artificial bristle 
comprising a mixture of a synthetic linear polyamide and a 
phenol-formaldehyde resin. 


FILM SUBLAYER. E. B. Middleton, D. M. McQueen and 
J. R. Hill (to E. I. du Pont de Nemours and Co., Inc U.§ 
2,341,877, February 15. A film element comprising a base of 
fusible water-insoluble synthetic linear polymer and having super 
posed thereon at least one layer comprising an organic colloid 
and a phenol. 


PLAYING CARD. F. J. Sowa (to Kem Plastic Playing 
Cards, Inc.). U. S. 2,341,884-5, February 15. Plastic playing 
cards are prepared by applying to a plastic base sheet an in- 
visible deposit comprising particles of a finely divided solid com- 
pound of a metal which forms coordination complexes, and 
applying over said particles a coating of moistureproof organic 
film-forming composition. 


POLYMERS. A. L. Rummelsburg (to Hercules Powder 
Co., Inc.). U. S. 2,341,948, February 15 
having 3 double bonds per molecule is polymerized by contacting 
in liquid phase with a porous silicate of a metal of Group II or IIL. 


SCREEN. E. R. Dillehay (to Richardson Co.). U.S. 2,341, 
982, February 15. A projection screen comprising a thin, lami- 
nated panel-like, resinous body formed of bibulous laminae 
i bearing a clear synthetic resin. 

— WATERPROOF THREAD. S. W. Alderfer (one half to E. D 
Andrews). U. S. 2,342,098, February 22. An elastic waterproof 
thread comprising a céntfal core of polyvinyl alcohol around 
which is wound a continuing jacket. 


VINYL POLYMERS. W. H. Wood (to Harris-Seybold 
Potter Co.). U. S. 2,342,175, February 22. 
its ethers and esters, are halogenated in aqueous medium, the 


An acyclic terpene 


Polyvinyl alcohol, 


supply of halogen being controlled to an amount yielding a water 
soluble product 


VINYL COPOLYMERS. L. Orthner, H. Sénke and U 
Lampert (to General Aniline and Film Corp.). U. S. 2,342,295, 
February 22. Interpolymers of vinyl compounds with cyclic 
amides of olefinic dicarboxylic acids, and N-alkyl and N-cyclo 
alkyl substitution products thereof. 


POLYAMIDE. H. J. Richter (to E. I. du Pont de Nemours 
and Co., Inc.). U. S. 2,342,370, February 22. A synthetic 
linear polyamide plasticized with a mixture of a solvent plasti 
cizer and a nonsolvent plasticizer comprising an esterified ester 
of a carboxylic acid 


COATING. W. E. Catlin (to E. I. du Pont de Nemours and 
Co., Inc.). U.S. 2,342,387, February 22. A coating composition 
is prepared by adding a solution of a synthetic linear polyamide 
to a large volume of a nonsolvent, followed by dispersing in a 
nonsolvent by mechanical agitation. 


CELLULOSE ESTERS. G. D. Hiatt and C. L-. Crane (to 
Eastman Kodak Co.). U.S. 2,342,399, February 22. *Cellulose 
esters are prepared by esterifying the cellulose with a reaction 
mixture corSisting of a fatty acid, an impelling anhydride and an 
acylation catalyst, and subsequently treating under anhydrous 
conditions with an organic liquid such as acetic acid or acetone 
in an amount sufficient to extract a portion of the uncombined 
fatty acid. 


ETHYLENE POLYMER. H.-Hopf, S. Goebel and C. W. 
Rautenstrauch (to General Aniline atid Film Corp.). U. S. 
2,342,400, February 22. Solid polymerization products are pre- 
pared by polymerizing ethylene in an aqueous emulsion in the 
presence of an oxidizing agent under superatmospheric pressures. 
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C.P.C. Develops NEW RESIN 
for Owens-Corning Fiberglas 






Fiberglas is a new basic material —durable, 
flexible, incombustible, moisture resistant, 
of high dielectric strength, low thermal 
conductivity, and, in its textile form, 
possessing the highest tensile strength- 
weight ratio of any commercial, synthetic 
or natural material known to man. 

In the manufacture of Fiberglas ‘“‘wools,”’ 
slender streams of molten glass flowing 
from the furnace are drawn by high pres- 
sure steam into gossamer-thin threads or 
fibres —finer than the finest human hair, 
stronger and longer than the best long- 
staple cotton. 

To make this Fiberglas wool into bats, 
blankets, sawable boards, curved pipe 
coverings, etc., required a process and 
binder that would permit precision control 
of the final resiliency or rigidity of each a 
Fiberglas product. 

Owens-Corning originated a process by 


























which these fibres are treated with syn- 
thetic resin. C.P.C. developed a resin that 
meets the specific requirements for that 













process. 

Today that specially developed C.P.C. 
resin is used in the fabrication of rigid or 
semi-rigid forms of Fiberglas insulation. 




























The thing to look 
for in a RESIN is... 











he: quality f being precisely adjusted 
to a specific application 










& P C RESINS are developed only for specific 
ee e applications—tested on the job—then 


production-stabilized for uniform performance. 





DO YOU HAVE A RESIN PROBLEM? Draw freely upon the knowledge 
and wide experience of C.P.C. We will gladly work with you on 





any resin problem; or discuss the possible advantage of using resin . Desew ’ % 
in any operation or process. Write Central Process Corporation, CENTRAL PROCESS 
1401 Circle Avenue, Forest Park, Illinois. CORPORATION 


MAY * 1944 























“We knew that 


AMERICAN PHILLIPS SCREWS 


Make Stronger Fastenings Faster... 
Now we know, too, that they Cost Less to Use!” 


2 
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Anyone can see that American Phillips 
Screws are the fastest and easiest means 
of assembly, as well as the most effec- 
tive protection against spoiled work. 
And those who scan the cost-sheets can 
see, too. . . how quickly American 
Phillips Screws write off their own 
investment and build a healthy 
margin over on the credit side. 


Chicago 11: 589 E. Illinois Street 


















from 


These both 
Phillips engineered design of tapered 


Savings come 


recess and driver... and from Ameri- 
can production-control which consist- 
ently delivers screws of uniform quality 
and size, individually inspected for 
accuracy and serviceability of head, 
thread, and point. So ‘‘buy American,"’ 


and get these savings for yourself 


AMERICAN SCREW COMPANY 


PROVIDENCE 1, RHODE ISLAND 


Detroit 2: 502 Stephenson Building 











. MODERN PLASTICS 





1. Faster Starting — One hand holds 
driver, other holds work. No wob- 
bling, no dropped screws. Phillips 
screw and driver remain as one self- 
aligned unit until screw is driven. 





2. Cleaner Fastenings, —evrery time. No 
slanted screws to back out. No gouged 
work-surfaces, or burred screw-heads. 
Even unskilled workers get skilled re- 
sults right from the start 





Put the Screws on the Axis... BUY WAR BONDS! 
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This light-weight plastics SCOOP, molded from cellulose 
single-cavity mold, weighs only seven ounces. it replaced an old style 
eleased a critical metal for wartime use. To 


hs less than the old 


heavy aluminum scoop andr 
sted 


us the real saving is in “lift-power 
type. The effort used to lift a heavy metal 
effort. In every field molded plastics are making f 
ent, more attractive. The postwar merchandising OPP 


items is limitless. 
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PLASTICS COMPANY 





THE 


WESTFIELD, NEW JERSEY 








Let’s take a look 


A dog-eared arithmetic book we 
picked up the other day brought back a 
lot of memories. Leafing through its pages, 
we came to the back of the book where 
the answers were. Remember how you 
would try to work out your problem with- 
out looking at them? Then finally you 
would turn to the back of the book, and 
suddenly your problem would be no 
problem at all. 

Here at Auburn, during sixty-eight 
years, we have acquired a lot of “back of 
the book” answers of our own. These 
answers, which are the result of actual ex- 
perience by a seasoned organization in a 
complete molding plant, can be the means 
for providing a solution for you, even 
though your problem involves new de- 
signs, new materials, and new methods. 

If you are planning a post-war product 
that you want to get off to a better start 
through the best use of plastics . . . or are 
faced today by a molding problem .. . 


get in touch with Auburn Engineers. 


* 


PLASTIC PRODUCTS Bao Stevan 


Custom Molding by Compression or Transfer 


wrome mies AUBURN BUTTON WORKS 


Extruded Vinyl or Acetate Tubes and Shapes 


INCORPORATED 


FOUNDED IN 1876 ausBuRn,N.Y. 









































F-B PLASTICS 

MACHINERY 

Banbury Internal 
Mixers 
Roll Mills 


Converting, Mixing 
and Sheeting Rolls 


Calenders 

Extruding Machines 
Hydraulic Presses 
Hydraulic 


Accumulators 


Sheet Cutters or 
Planers 





dC 


lor working PLASTICS 


The Gordon Plasticator for work- 
ing plastics is a variation of the ma- 
chine used for many years in the 
rubber industry. Outstanding success 
in plasticizing rubber led to use of 
this machine for continuous mixing 
of the various powders or granules 
going into numerous thermoplastics. 


The Plasticator consists essentially of 
a specially designed rotor or screw 
enclosed in a cylinder equipped with 
a suitable extruding head and with 
circuits for proper application of 
heating or cooling. The rotor is driv- 
en, preferably, by a variable speed 
motor, so that each plastic can be 
worked at the most efficient speed. 


All parts of the machine which are 
in contact with the plastic being 


worked are made of materials ex- 
tremely resistant to corrosion and 
abrasion. Passage through the Plas- 
ticator will neither contaminate the 
product nor spoil delicate colors. 
Grinding and mixing by properly 
designed rotors, and the application 
of heat at the right stage, blend and 
fuse the ingredients into a homogene- 


ous whole. 


Gordon Plasticators are available in 
several different sizes, from 3° for 
laboratory testing up to 20° for fac- 
tory production. Write for complete 


information. 
So 


FARREL-BIRMINGHAM CO., INC., ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffale, N. Y. 
Sales Offices: Ansonia, Buffale, New York, 
Pittsburgh, Akron, Los Angeles 

















The catcher’s mitt is the pitcher's tar- 


get. If you’ve ever tried your hand at 
pitching, you'll know that it takes skill 
and control to consistently deliver the 
ball to the spot where the catcher 


wants it. 


Good moundwork has its counterpart 
in good chrome plating. At Industrial 
Hard Chromium it’s our job to deposit 
shells thinner than hairs and twice as 


hard as steel over areas that are 


[NDUSTRIAL 


“Armorplate for Industry” 











tougher to reach than Tokyo... but we 
do it—and because we do it, molds per- 


form ... smoother... better... longer! 


As a protection for costly mold invest- 
ments, we suggest you sample the 


accuracy of our pitching! 


Co. 


15 ROME STREET *« NEWARK, NEW JERSEY 
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Elmes Builds a Complete Line of Hobbing Presses, 
Ranging Up to the Heaviest Capacities. Each Combining Features 
of Efficiency, Safety, and Smoothness in Power Application . . . 
























Important to the success of any manufacturing operation is the 
y g 





foundation work upon which production routine is based. 





Nowhere is this more vital than in the making of molds. 






Consequently, the accuracy of operation plus the precision con- 





trol of this Elmes Hobbing Press has made it preferred equipment 






for plastic mold manufacturers. 





Elmes Engineering Staff will gladly cooperate with you in the se- 





lection of a hobbing press to meet your specific requirements. 






Suggestions, recommendations, with cost estimates will be given 





without obligation. 






ELMES ENGINEERING WORKS of AMERICAN 
STEEL FOUNDRIES, 225 N. Morgan St., Chicago 








FEATURES THAT GUARANTEE 
OUTSTANDING PRESS PERFORMANCE 










@ CONTROLLED HOBBING SPEED ® RUGGED CONSTRUCTION 





@ RAPID ADVANCE TO AND FROM WORK © FULLY ENCLOSED 
@ SIMPLICITY AND EASE OF OPERATION © SHATTER-PROOF GLASS SHUTTER 


em nt 


Gree Bulletin... 


“HYDRAULIC PLASTIC MOLDING PRESSES” 
HYDRAULIC HOBBING OR DIE SINKING PRESS Recently printed, this bulletin describes the presses 


3-column, motor driven, compact in design, made of Red, used for compression and transfer molding processes. 
highest quality materials throughout. oe Send for your free copy today. 


ELMES ecauiemenr 


Also Manufactured in Canada 


-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 








ELMES 








METAL- WORKING PRESSES - 














Al Tava 


(PENTRO-MATI 
SYSTEMS 


are being used in many 
war-production 
plants 






LET THE LINCOLN MODERN METHOD 


of CENTRALIZED LUBRICATION . 


help your factory avoid bearing failures 


Get 


away from the danger—and loss of time—of 


Lick the man-power shortage problem... 


having a maintenance man climb all over big 
machines in order to lubricate bearings. 


You can cut war-production delays—and 
you can lower your lubrication and mainten- 
ance costs by equipping machines with 
Lincoln Centro-Matic Lubricating Systems. 


A Centro-Matic System consists of anumber 
of Centro-Matic Injectors—one for each bear- 
ing—and a power operated or a hand operated 
Centro-Matic Lubricant Pump. A power oper- 
ated system can be either time clock control 





Write us today for complete information 


or push button control .. . The injectors 
can be grouped in manifold or located 
separately at each bearing. In either ar- 
rangement only a single lubricant supply 
line is required . . . Easily installed on 
new or old machines .. . Please write for 
Bulletin 671, and send us blueprints of the 
machines you plan to lubricate. Our engi- 


neers will gladly make recommendations. 


The ARMY-NAVY PRODUCTION AWARD 
for high achievement in the production 
of war equipment, conferred upon the 
Lincoln Engineering Company has had a 
star added. This star 


months of exacting service tc 


symbolizes 6 more 
ur Armed 


Forces, delivering vita! fhater so nex 








essary for ultimate Vic >t 


LINCOLN ENGINEERING COMPANY 


Pioneer Builders of Engineered Lubricating Equipment 


5701 NATURAL BRIDGE AVENUE, ST. LOUIS 20, 
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full molding temperature in 30 seconds 
with the popular 3 KW Megatherm. 


& 


sets tn 0 75 ton prose ond boseed 10" | | - MEGA THERM 


Right at the point of your pencil is proof that Federal's Megatherm produces 
absolutely uniform prehdating ...a slight pressure and the pencil pushes 
right through the preform! 


Megatherm's High Frequency Heat achieves this homogeneous plastic 
state in seconds! And that's not all. . . 


As a result mold pressures are drastically reduced — since the uniformly 
heated material flows more easily. This means less stress on die inserts and 
no internal stress in the form when curing cycle is completed. Thus you can 

do precision molding, free of porosity, with lighter equipment. And you can 

reduce curing time from minutes to seconds, double or triple production, 

and eliminate warping and cracking — even on compression molding of 
thick sections! 


Megatherm arrives at your plant ready to go to work and requires no skill te 


deral Industrial Power Tubes, built with the operate, no change in plant layout. 
mate of care end workmenship, give power Get the full story today from Federal—the world famous name that is synonymous 


performance to Megatherm and other in- 
strial heating equipment. with industrial electronic progress. 


Federal Telephone and Radio Corporation 
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~ 





Precise control and smooth power appli 
cation are No. 1 needs in die-hobbin; 

and you get them both in Baldwi: 
Southwark presses. Available in a rang« 


of capacities; write for Bulletin M-16 
The Baldwin Locomotive Works, Baldwi: 


BALDWIN PRODUCTS Southwark Division, Philadelphia, Penna 
U.S.A. District offices: Philadelphia, New 
York, Chicago, Washington, Boston,Cleve 


VERTICAL AND al aie Ole Te Sean 
HORIZONTAL VULCANIZER and, Ot. LOUIS, San Francisco, ouston 


RUBBER SHEARS 


SOLE AND HEEL PRESSES 


STEAM PLATEN PRESSES : = 


BELT PRESSES 


occ 9 @ BALDWIN 


PLATENS FOR PRESSES 
SOUTHWARK 
HYDRAULIC PRESSES 
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NOW...GET MORE 
FLEXURAL STRENGTH with 


METAL PLATED PLASTICS 





@ An important Eastern manufacturer, test- 
ing a phenolic molding, reports that fexura/ 
strength of the piece increased 21.7% when 
it was plated. 

This is just one example of the way the 
Monroe method of plating plastics with metals 
is opening up a wide range of possibilities for 
the use of plastics in many new applications. 

By our process, plastics can be successfully 
plated with any metal that lends itself to elec- 
troplating, thereby acquiring not only increased 
flexural strength, but also added tensile and 
impact strength and dimensional stability. 





MONROE AUTO EQUIPMENT COMPANY 












Metal plating also develops high resistance 
to absorption and corrosion. Plating forms a 
perfect electrical shield as well. 

Monroe’s intensive production of metal 
products for a quarter of a century is your 
assurance that plated plastics will be recom- 
mended only where tests prove their genuine 
advantage. Every assistance will be offered 
your designers and engineers in testing spe- 
cific applications. 

Write for our Information Bulletin No. One 
on “Plated Plastics” 






PLASTICS DIVISION...MONROE, MICH. the Metoplest Process 


MAY * 1944 





PRECISION ENGRAVING 
tus HOBBED CAVITIES 


Hobbed Cavities 
Midland... 


Equipment and knowledge are prime requisites for hobbing cavities of molds for 
plastic and die cast parts— Definitely! And no small part of Midland’s success in 
hobbing intricate or difficult cavities results from their exceptional facilities and 
broad experience. But full credit also belongs to the skill of the engraver, who 
guides the machine, if machine is used, but more often performs near-miracles with 
hand tools alone. ¢ The serrated areas on the various grips illustrated above demon- 
strate the indispensable character of hand work on these most modern products. 
As production swings away from war products toward peace time merchandise, the 
facilities and skills available at Midland will be found of great value to designers as 
well as manufacturers of plastic and die cast articles of every description. « Let us 
explain the many ways we can aid you in designing plastic parts for efficiency in 


production...Write today—and ask for our new brochure “Shaping Tomorrow Today”. 


VVIIDLAND DIE AND ENGRAVING COMPANY 


18O0O W.BERENICE AVENUE «+ «© «+ CHICAGO 13, ILLINOIS 


Mathers of Plastic Molds * Die Cast Molds + Engraved Dies + Steel Stamps * Hobbings « Pantograph Engraving 












ae > There is a size and 
a type LOUIS ALLIS 
% electric moter for 
ee Bae every industrial 
bas requirement. 





THE LOUIS ALLIS CO., MILWAUKEE 7, WIS. 




















for Dependability! 





DUR 


Reg. U. S. Pat. Of. 


Plastics of Outstanding Quality 
to Meet Today’s Production Needs 


RESINS .«... 


Phenol-Formaldehyde and Phenol-Furfural synthetic resins 
for every purpose 


MOLDING COMPOUNDS... 


Complete line of Phenol-Formaldehyde and Phenol-Furfural 
molding powders 


CEMENTS... 


Used universally in the manufacture of incandescent lamps, 
radio tubes and electronic equipment 


ADHESIVES:.. 
Plywood...for hot and cold press bonding 


OIL SOLUBLE RESINS... 


For production of air-drying or baking varnishes, protective 
coatings and finishes 


WATER SOLUBLE RESINS... 


For a wide variety of impregnating, coating and bonding 
applications 


PLUS!... DURITE RESEARCH . . . 


The DURITE laboratories are among the most modern and best equipped in the country, 
and have won a national reputation for research and development in plastics. You are 
invited to refer any of your plastic problems to our engineers. 


DURITE PLASTICS 


INCORPORATED 


FRANKFORD STATION P.O. PHILADELPHIA 24, PA. 


SYNTHETIC RUBBER COMPOUNDS PHENOL-FURFURAL PRODUCTS PHENOL FORMALDEHYDE PRODUCTS 
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New machine adapted to three 
separate molding processes 





SIGNIFICANT development in the history of plastic 
A molding machinery is seen in a new molding press designed 
by the Lester Engineering Co. for Lester-Phoenix, Inc., of 
Cleveland, Ohio. The new model 3V-12 high-pressure hy 
draulic-injection press accomplishes 3 separate and distinct 
molding processes: 1) injection molding of thermoplastic ma 
terials, 2) jet molding of thermosetting materials, and 3) injection 
molding of electronically heated, preformed materials. All 3 
processes may be carried out with little loss of time in converting 
from one to the other, and ordinary compression molding can be 
done if desired. Operation of the press can be automatic, semi 
automatic or manual. 

The press is constructed in a vertical design for a number of 
reasons. Basically, its frame and die-actuating mechanisms 
are those of the Lester 38-27-12, a 12-oz. horizontal injection 
machine, Since the unit’s normal injection capacity is a 12-oz 
casting, the design might be said to be a vertical adaptation of 
the horizontal press with which most molders are familiar. A 
vertical press with platens in a horizontal position is better 
adapted to molding parts with inserts, since the inserts are less 
likely to jar loose when the mold closes. In jet molding, the 
vertical construction makes it possible to drop the material into 
the ‘injection cylinder by gravity, thus feeding it more com- 
pletely and uniformly. Since the plunger works vertically in 
the new vertical machine, much wear and tear on the injection 
cylinder is prevented. 

The machine shown in Figs. 1 and 2 is an experimental 
model with hydraulic equipment and a 30-hp. electric motor 
mounted on a separate base. Future models may utilize the 
same design or the hydraulics may be on an integral base with 
the press, with the motor and pumps on one side and the valves 
and controls on the opposite side of the press, depending upon 
the requirements of the user. Vickers hydraulic equipment is 
used throughout and includes a special flow-control valve which 


controls the speed of the plunger at any point in its descent, 































1—Experimental model 
of a new molding machine 
which can be used for 
injection of thermoplas- 
tics, jet molding of thermo- 
setting materials and 
injection molding of elec- 
tronically heated mate- 
rials. 2—Close-up of die 
aperture showing die parts 
wired for proper heating 


and die closing mechanism 








in vertical arrangement 


from a predetermined high velocity to zero his control 

particularly useful on long injection cycles. Volume a 

pressure on the injection system can be controlled independently 
In discussing the functions of the new press, little need b 


said about the injection molding of thermoplastic material 
This process is carried out in the same manner as in the standa: 
machines, with a vertical injection cylinder using a hollow 

jection plunger However, when using this design in a vertica 
press, the usual right-angle bend for delivery of the plastic ma 


terial into the vertical die is unnecessary 


The choice between jet and injection molding of thermo 


materials is dictated primarily by the size and weight of the cast 
ing involved. Generally speaking, the jet process has been uss 
chiefly in the production of castings up to 12 oz., while the inj 
tion process has been more extensively used for larger casting 
However, any such limits are arbitrary and by no means final 
These facts show the necessity for and utility of a molding pr« 
which will combine both types of thermosetting molding 

In usual compression molding, inserts may be displaced by th 
flow of material as the die closes, causing possible injury to th 
die. In both jet and injection molding, the die is closed first 
and the plasticized material injected about rigidly held inserts 

The Lester machine will handle any shape of preform but i 
designed particularly for the use of circular disks which, aftet 
pre-heating, are placed in a vertical injection cylinder and the 
driven by a hydraulic plunger through runners into the dic 
cavities. A suggested method of handling preforms is to have 


het 


them stacked in a vertical column. One of the preforms is t 
picked off the bottom and carried to a position between th: 
electrostatic plates of a high-frequency generator 

The heat which is generated results from the effort of the 
molecules of the plastic preform to adjust themselves to alternat 


ing positive and negative high-frequency charges. Every par 
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ticle of the disk will be of the same temperature at any given 
time, provided the material is uniform in composition and den- 
sity. The amount of heat energy which is required is determined 
by the dielectric constant and the power factor of the material. 
After the material has reached a temperature just short of its 
curing or setting temperature and has become plastic, the heated 
disk is mechanically transferred to the opening of the vertical 
Several charges may then be placed in the 
The carrier device used for 


injection cylinder. 
cylinder preparatory to injection. 
transferring the preform must be made of a material that is not 
affected by high-frequency current or by the heat of the preform 
The hydraulically actuated plunger then injects the plasticized 
disk into the die. To accomplish the final curing or setting up 
of the castings in a fraction of the time required in conventional 
compression molding, heat is applied by resistance heaters 
within and about the die 

As the die opens, a bumper bar ejects the casting, along with 
the runners and possibly a thin injection-cylinder disk or slug 
rhe entire process consumes from one-third to one-fifth the time 
required for compression molding, depending upon section thick 
ness in the casting. A better casting is obtained because the 
materia! is uniformly heated throughout and is not dependent 
upon surface or contact heating which may tend to cure at the 
surface and which may limit heat flow into, and thus the cure of, 
the interior of the casting 

In addition to the considerable reduction in curing time, this 
method of heating and molding results in lower acetone extrac 
tion, lower stress upon the mold, reduction fo stresses within the 
casting, and therefore less cracking and warping. It also en 
hances the possibility of molding sections whose thinness has in 
the past ruled them out for, because of the easy material flow, 
thinner and deeper wall sections are now simple molding jobs 
In general, injection molding broadens the field of plastic molding 
because it renders feasible many jobs which in the past were 
given up as too large, complicated or difficult. 

Where structural strength is required in heavy castings, it 
may be possible to use a cheaper material of lower impact value 
and still obtain castings of high quality by the use of injection 
molding 

Jet molding of thermosetting material is accomplished on the 
Lester Model 3V-12 machine by the patented process of intro- 
ducing granular material into a heating cylinder where it is first 
plasticized by resistance heaters, as is usual in the molding of 
thermoplastic materials. Then, at the moment of injection, the 
plasticized material is forced through a short, small-diameter 
nozzle which is heated to a high temperature by low voltage, 
(Please turn to page 194) 


high-amperage current in such a 


3—-Legend for the accompanying drawing. Side view, ma- 
chine closed: 1) Plunger at end of injection stroke; 2) 

3) plunger; 4) water hole to prevent 
5 and 10) insulation; 
8) ejector plates; 9) 
machine ejector rods; 21) mov- 
able die plate; 22) molding machine stationary die plate; 
23) material. 
ejected: 12) ejector pins; 
material and partial set-up en route to cavities; 14) 
cold area to prevent set-up in cylinder; 15) plunger 
moves forward to this position as mold opens, removing 


cylinder retainer; 
set-up in cycle; 6) injection half 
heaters; 7) ejector half heaters; 


ll) sprue core heater; 


Side view, machine opened and casting 
13) hot runners to preheat 


runners and slug from injection mold half and cleaning 
cylinder. Drawing at extreme right of figure represents 
section “A-A” of side view of machine when closed: 18) 
same number of sprue core runners as cavities; 19) outside 
water tube; 20) inner water tube. 4—Partial cutaway 
section of the new vertical injection machine show- 
ing the location of the injection piston, the material, 


the material heat elements and several other components 
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Two new injection 


) keep pace with the many new and improved plastic 

materials, Watson-Stillman Co., Roselle, N. J., maintains a 
laboratory for the development and testing of its plastic molding 
equipment to ensure that the machines meet the manufacturing 
requirements of these materials. Before any piece of apparatus 
is released to the industry it is thoroughly tested under condi- 
tions comparable to those encountered in any production plant, 
and test runs are made on various plastics to ensure the pur- 
chaser of the machine satisfactory and dependable production 
of parts in the range of materials for which any particular unit 
is designed. 

New fully hydraulic injection machines, both vertical and 
horizontal, can be said to be the product of this extensive labora- 
tory development and of the breakdown runs. Experience 
gathered from the performance of previous machines and from 
molders’ suggestions as to what is most desirable in machines 
of this type, is also reflected in this equipment 

The new horizontal machine (Fig. 1) is available in 5 sizes, 
ranging from 6 to 24 ounces. The hydraulic clamping platen 
moves on 4 forged-steel rods of ample dimensions and is bronze- 
bushed to insure perfect alignment with the injection platen 
It advances at high speed and automatically slows down prior 
to die contact. On the return stroke, platens separate slowly to 
a predetermined point which is controlled by a timer. Then 
they continue rapidly, but again slow down before contacting 
the knockouts. A definite clamping capacity is assured through 
the use of a holding pump whose pressure is adjustable over a 
wide range without any connection with the injection power 
unit. Accurate adjustments for the varying mold thicknesses 
required in mechanical clamping are said to be eliminated, and 
it is understood that hobbing of molds due to excessive clamping 
pressures can be definitely overcome 

In previous designs of this type, the deflection in the injection 
platen at the nozzle opening has been a troublesome problem 
to many molders. To bring this deflection to a minigum, the 
injection platen of the new machine has been greatly strengthened 
and is so constructed that bushings of various sizes can be in 
stalled to vary the guide bore to suit the guide boss of the mold 

The heating cylinder has been greatly improved, and its 
efficiency is reflected in the reduced horsepower that is required 


machines 


for the injection of the material and in an increase in the amoun 
of material plasticized per hour. Pre-heating of the plasti 
takes place within the heating cylinder prior to the point at 
which the material contacts the heated torpedo. As a result, ; 
desirable nozzle pressure is achieved in this model. In eacl 
machine there is a choice of 3 to 4 sizes of heating cylinders at 
varying injection pressures. Controlled zone heating, improve: 
by laboratory test, gives efficient and economical operation 
The entire hydraulic power unit, which consists of 2 pumps 
hydraulic controls and an oil tank, is mounted on a commo: 
base. This arrangement permits ready removal from the ma 
chine if servicing is required. This horizontal machine is d 
signed to meet the requirements for the molding of all thermo 
plastic materials that are in use today, and is designed to b« 
readily converted to the molding of thermosetting materials 

A new vertical injection-molding machine (Fig. 2) is obtain 
able in 2 and 4 oz. capacities. The machine is constructed s 
that the standard 2-plate mold or a single top die with 2 bottom 
dies can be used. This feature permits the operator to position 
inserts in one of the bottom dies while the other die is in the 
molding position, thus giving the maximum injection cycles pet 
minute. The unit is therefore able to handle thermoplastic 
parts requiring inserts without loss of time for positioning 

The machine bed and C-frame of the vertical machine is a 
single-piece welded-steel structure which @ontains the entire 
power unit including the control apparatus—both electric and 
hydraulic. The clamping of the mold and the injection of th« 
material are accomplished by the one motion of the main ram 
The mold halves are first clamped. Then they are brought into 
contact with the injection nozzle carrying the upper half of 
the mold. The injection cylinder is brought into contact with the 
stationary injection ram for the injection of the material. A 
top hydraulic cylinder connected by rods to the top mold platen 
controls the injection pressure and can be adjusted to any dk 
sired pressure within the range of the machine. With this 
method of molding, the machine is readily adaptable for transfer 
molding of thermosetting materials 

Over a wide range of sizes, these machines will advance at a 
rate of 220 in. per min. and return at the same speed. Limit 


controls regulate the speed of operation in the advance of th« 


1—The fully-hydraulic horizontal machine is available in 5 sizes, ranging from 6 to 24 
ounces. 2-—This drawing shows details of the 2-oz. vertical injection molding machine 
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ram and reduce the speed to whatever is desired before and at all moldings have been ejected. The machine then automatically 


























































































the time the dies contact the material. These controls also continues on its succeeding cycle. If by chance all cavities are 
regulate the separation of the mold and the knockout contact not clear during the mechanical inspection, the machine will 
With this controlled cycle, a degassing control is available to cease operating and a warning bell will ring 
complete an entirely automatic single cycle of the machine. 
sount The complete line of these machines is equipped with single- : SPECIFICATIONS FOR VERTICAL INJECTION MACHINE 
lasti cycle controls, and top and bottom mechanical ejectors. Op- 
nt at tional equipment which can be added at any time without the 2-05. machine 4-03. machine 
nit. a need for machining are an adjustable head, a top injection x 
, Sater 6 aati \di h 7 . ; Capacity of hopper, Ib. 18 24 
each cylinder foi transfer molding or hydraulic knockout, an inter- Cl : ‘airs 19 Ls 
. - , ; amping roke max., é v 
rs at mediate plate and a mechanical-hydraulic bottom ejector. ee ‘ 
‘ . , ‘— as oan on n 
‘oved Fully automatic machines in 25-, 50- and 75-ton capacities =a : m 
> said ees BARE we “ee si : Clamping capacity in 20 50 
tion are said to be highly economical production units for the manu- ; : 
" ° es ns 
mps facture of compression-molded thermosetting parts not requiring M ' a = 
ye . . ‘ . Maximum -ycie - ‘ ‘ 
son inserts. With centralized control this machine will complete all =e cycles per 
: . , : : min 
ma molding operations including degassing with but occasional Davlict : : 12 
: bie a . , ylight opening, it 2 < 
s de attention by an operator. Material is fed automatically into an * ae em s.! , ; 
inhi: Cites Tine hicl rags , Maximum die sizes (see 6 X 12 8 X 12 
mo adjustable loading board which deposits its charge into the mold rey 8) 3 
. . . : aten lay 
in the cavity where the molding is completed, and from which the ere iggucnen ‘ 
Yes : zap Motor h.p. (total) 5 10 
: parts are removed through the use of an air jet to a bin outside FI ft. 83 ‘f 5 ft Gin. X 4ft.& 
; . . : , ‘ space Sin. X t o yim. X »m 
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BOOKS AND BOOKLETS 


Write directly to the publishers for these booklets. Unless otherwise specified, they will be mailed without charge to « 
ecutives who request them on business stationery. Other books will be sent post-paid at the publishers’ advertised pric 














Emulsion Technolegy, Theoretical and Applied 
Chemical Publishing Co., Inc., Brooklyn, 1943 


Price $5.00 290 pages 


The papers presented at the Symposium on Technical Aspects 
of Emulsions, held in London in 1934 by the British Section of 
the International Society of Leather Trades’ Chemists, are re 
printed in this book with certain revisions. There have been in- 
cluded 3 additional chapters written by American specialists in 
this field, They are: “The Fundamental Principles of Practical 
Emulsion Manufacture” by R. M. K. Cobb; ‘Industrial Emul- 
sion Formulation” by M. P. Hofmann; and ‘Emulsion Paints”’ 


by S. Werthan. G.M.K. 
Practical Emulsions 

by H. Bennett 

Chemical Publishing Co., Inc., Brooklyn, 1943 

Price 35.00 462 pages 


This handbook on emulsions, emulsifiers, and the formulation 
and preparation of industrial emulsified products, has concen- 
trated in it a great deal of practical information. Part I includes 
a general treatment of the technology of emulsions and lists emul- 
sifying, dispersing, wetting, demulsifying and defoaming agents 
Part II gives formulas and directions for making various indus- 
trial emulsions, such as lacquer, resin, rubber and wax emul- 
sions, tonameafew. It will be useful to anyone concerned with 
the field of applied emulsions. G.M.K 


Rubber Red Book: 
Directory of the Rubber Industry, 1943 Edition 


The Rubber Age, 250 W. 57th St., New York, 1943 
Price, $5.00 


579 pages 


As the editor explains in his foreword, every section of this 1943 
edition of the Rubber Red Book necessarily reflects wartime con- 
ditions. However, in an effort to make available information 
which will be needed as soon as restrictions are raised, the direc- 
tory lists a number of materials which are at present unobtainable 
and many manufacturers whose activities have been temporarily 
suspended. Rubber products of a strictly military nature have 
been omitted. 

In addition to the materials, manufacturers and machinery 
sections, the directory contains lists of consulting technologists, 
trade and technical organizations and a who's who of the indus- 
try. A timely feature is a brief article by M. B. Shepard, de- 
velopment manager, Naugatuck Chemical Div. of U. S. Rubber 
Co., on the place of the reclaiming industry in the war effort. 


*% THE MANUFACTURE OF A NEW CONVEYOR-ELE- 
vator system to be known as Rex Uni-Flo is announced by 
Chain Belt Co., Milwaukee, Wis., in a new brochure. This 
conveying unit is of the continuous-stream type, composed of a 
chain-belt equipped with closely spaced scraper-carrier flights 
which operate in an enclosed casing. 


* “BULLETIN 1100,” RECEIVED FROM % PROPORTION- 
eers, Inc. %, Providence, R. I., contains information on the com- 
pany’s equipment for continuous automatic proportioning of 
fluids. This practical handbook of proportional feeding is attrac- 
tively illustrated with photographs and many helpful flow 


diagrams. 
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A PUBLICATION ON PHENOLI 
impregnated laminating materials, has just been released | 
Detroit Wax Paper Co., River Rouge, Mich 
specializes in the specification treatment of fabrics, 
and paper with phenolic resin varnishes. Laboratory contri 
slitting and impregnating equipment and types of processi! 
such as roll-feed, die-cutting and low-pressure molding, are di 
cussed. A section is devoted to phenopreg materials and tl 
weight and physical values of phenopreg grades. Materia 
described include bootleg duck grades, enameling duck grad 
sheeting paper grades, tube winding paper grades, plastic pap« 
bonding material and specialty grades 


* “PHENOPREG,” 


This compa: 
sheeting 


% THE 1944 EDITION OF THE CLASSIFIED DIRECTORY 
of consulting chemists and chemical engineers, compiled by th 
Association of Consulting Chemists and Chemical Engineers 
Inc., New York, N. Y., has just been distributed. Highlights o 
this edition include a new and more practical layout, the addi 
tion of a foreword and guide for using the directory, and excerpt 
from the code of ethics and by-laws of the association 


% CONTINENTAL MACHINES, INC., MINNEAPOLIS 
Minn., has issued a new pocket-size handbook on scientific in 
spection entitled ‘“‘Quality Control.’’ The book deals briefly but 
comprehensively with the entire subject of precision measurement 
and describes the many instruments developed to interpret fine 
dimensions. Application photographs and tables pertaining to 
gaging methods are also included. A question and 
section at the end of the handbook tests the knowledge 


answer 
gained 
from a study of the contents. 

*%* FEDERAL SPECIFICATION L-P-405A, “PLASTICS, OR- 


Test Methods,”’ has been issued by 
This revision has been expanded 


ganic: General Specifications, 
Government Printing Office. 
to approximately 3 times the size of the original specification and 
includes test methods for mechanical, thermal, optical, electrical, 
permanence, chemical and miscellaneous physical properties 
Copies can be obtained from the Supt. of Documents, U. § 
Government Printing Office, Washington 25, D. C., for 15 cents 


each. 


THERMOCOUPLE DATA 
just published by Wheelco 


* A NEW AND ENLARGED 

book and catalog, Bulletin S2-4, 
Instruments Co., Chicago, IIl., contains data describing products, 
prices and recommendations for thermocouple users and sug- 
gesting substitutes for restricted materials. The latest amend- 
ment to WPB’s Conservation Order L-134 is included, 
formation is given on the selection of thermocouples, lead wire, 
Temperature conversion 


and in- 


protecting tubes, heads and insulators. 
tables, millivolt tables and tables on pipe and wire sizes help to 
clarify the text. 


144-PAGE CATALOG ENTITLED ‘“CHEMI- 
contains numerous additions not found in 
Brooklyn, N.Y. It 
synthetic 


*% A NEW 
cals by Glyco”’ 
previous catalogs of Glyco Products Co., Inc., 
includes a number of plasticizers for synthetic rubber, 
resins, etc., and further information on the esters manufactured 
by the company. The usual features, formulae, suggestions and 
tables of useful chemical] and physical data, are retained. 


% A FOLDER FILE CONTAINING ILLUSTRATIONS 
and descriptions of plastics engineering and molding facilities 
available for postwar product development is offered by Plastic 
Manufacturers, Inc., Stamford, Conn. The folder is made to 
fit a standard 8'/, X 11-in. file drawer. 
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Where do plastics fit 
in the machine field ? 


Many parts of many machines serve better when made of plastics — 


here is an important plastic market for alert fabricators 
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To you engaged in plastics fabrication, the broad machine control handles, these same advantages 
field of machine construction holds many oppor- result—improving both appearance and actual 
tunities. Perhaps you have already recognized operation of the machine. 

these possibilities—and are now making plans for 
such expansion. Let's consider some practical 
developments. 
























Machinery manufacturers can likewise use plastics 
for many other parts—such as housings, name 
plates, chemically-resistant tubing, instrument 
Control handles—important parts of nearly every qnels and guards—giving equipment new service 
machine—can often be substantially improved when ability and new sales appeal. It's an important 
made of certain plastic materials. For example, postwar market that warrants keen attention. We'll 


Ethocel (Dow Ethylcellulose) offers an interesting be glad to work with fabricators whenever we can 
combination of light weight, toughness, warm “feel” be of assistance 


and color permanence. These qualities have proved 

their value in aircraft control knobs (illustrated left tHE Dow CHEMICAL COMPANY, MIDLAND, MICHIGAN 
above) where rapid identification, durability and ya . poston « Philodelphio + Weshington + Clevelond « Detroit » Chicago 
dependability are of prime importance. Applied to St. Louis + Houston + San Francisco + Los Angeles + Seattle 
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WASHINGTON ROUND-UP 


Need for viny! chloride grows to almost unbelievable proportions 


Vinyl chloride allocations seem to be getting tighter and tighter 
each month. Relief is in the offing, but not for several months. 
Not all the facts can be told about the present shortage because 
it is closely tied to military affairs that are not public property. 
Furthermore, vinyl production is largely in the hands of a very 
few companies and outright discussion of the subject might reveal 
their competitive position. 

Here is as much of the story as we are permitted to know. A 
new plant was expected to come in last February, but now it 
looks as though new facilities would not be available until June 
and possibly later. Plans had already been made to absorb the 
new production. When it didn’t come in, hasty rearrangements 
had to be made for the allocation pattern. As <¢. result, many 
users did not get what they had expected. 

Another important and little known angle of this shortage 
was that a serious crisis developed in the neoprene supply during 
January and February. Regardless of the cause for this condi- 
tion, it seemed in February as though production of landing craft 
and other naval vessels might be seriously delayed. At the last 
moment, vinyl chloride resins were shoved into the breach to 
make up the deficit and assure enough cable for the most urgent 
war needs. The vinyl producers met this unforeseen emergency 
adequately and are entitled to more credit for this work thar 
has been given them. 

Military uses for this utilitarian plastic are almost unbelievable 
While no one will confirm the figure, inquiry in important places 
seems to indicate that somewhere around 80 percent of all the 
vinyl chloride resins that we produce is going for cable insulation 
of one type or another. Furthermore it is being used extensively 
for gun covers, ponchos, raincoats, powder bags, waterproof 
clothing bags, wet weather parkas, mountain tents, flotation 
bladders, and many other items that are confidential. It is no 
secret that there is an insufficient supply of vinyl to take care of 
all the uses that the Armed Forces would like to make of it, and 
some military items formerly of vinyl have been discontinued 
because there were more important uses for the material in other 
categories. Great Britain and Russia are also cognizant of the 
value that lies in vinyl plastics products. The U.S. Government 
deems it advisable to supply these governments with a consider- 
able amount of the plastic for certain highly important military 
purposes. 

Allocation troubles have multiplied because of the extreme 
flexibility of the various vinyl chloride compounds. One com- 
pound can frequently be substituted for another, but when the 
substitutions are made, manufacturing processes are slowed down 
until adjustments are made for the different formulations. This 
same situation sometimes also results in a comparatively plentiful 
copolymer suddenly becoming tight because it has been sub- 
stituted for some other copolymer in an emergency. 

It is of course important to know that vinyl production has 
increased tremendously since the beginning of the war. Private 
companies have put forth every effort to raise their production, 
but have not had the same kind of government help that has been 
given for the production of synthetic rubber. Nevertheless, 
they have made rapid strides on their own initiative and it is 
only fair to state that priorities for facilities are beginning to 
be granted in mgse generous fashion. In this connection it could 
be noted that the amount of vinyl used for cable alone is many 
times more than the total amount of vinyl produced by the 
entire industry just two years ago. 

The above explanation is as much of the story regarding the 
tight position of vinyl chloride, as can be told at the present time. 
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R. L. VAN BOSKIRK, Washington Editor 
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If, as a user, you can’t get all that you want, remember that 
Uncle Sam is a powerful and potent consumer and his requests 
must come first, and even in Government requests there are 
certain items that must have precedence before any vinyl can be 


allocated to lesser items 


New price order for all plastics products 

The new plastics products price regulation, MPR-153, became 
effective March 27, 1944. Previous to this date plastics prod- 
ucts pricing was ineffective and confusing. The plastics in- 
dustry’s products were controlled by 3 separate regulations, 
MPR-188 regulated consumer items of all sorts, including such 
plastic goods as buttons, ash trays, toys and the like. MPR-136 
covered machines, machine parts, electrical parts, radio parts, 
etc., including such plastic products as gears, bearings and 
panels. GMPR, specifically Order 229, covered parts not men- 
tioned in MPR-136 such as knobs, jewelry and sporting goods 

The new regulation sets up the plastics industry as a separate 
entity and combines all finished plastics products in one regula- 
tion. It will include any product, made in whole or in part of 
plastics materials, that is produced by molding, laminating, 
casting or extruding or by other methods of fabrication. The 
regulation also includes sheets, rods or tubes unless they are 
produced by a manufacturer who makes and sells the raw ma- 
terials, in which case they remain under MPR-406 

An important feature of the regulation is that there is no pro- 
vision for the exemption from price control of so-called war work 
except in the case of contracts certified by the Government as 
being either experimental or of a secret nature. 

For items which were sold during the period from Jan. 1 to 
March 31, 1942, the last price at which the manufacturer sold or 
offered to sell the goods would be the maximum price. The 
price of items not offered during that period must be computed 
in accordance with the price-determining method which was in 
effect in the plant on March 31, 1942. Rates for labor, overhead 
and profit can be no higher than the rates which were in effect 
on that date. 

Each manufacturer’s price-determining method should have 
been filed with OPA on or before Feb. 19, 1943. If anyone has 
started a new business since March 1942, he should have filed his 
price-determining method within 30 days after going into busi 
ness. Each processor’s price-determining method should be 
filed in simple letter form. The price-determining method is 
simply a report of each manufacturer’s cost-estimating method, 
and the manufacturer does not have to file individual reports for 
every item he produces. After he has once filed a report showing 
his method of estimating and the rates applied in such estimate, 
he need file no further report as long as he uses the reported 
method and applies the reported rates to each new item. 

Price increases due to faulty estimation of the amount of 
labor or the amount of material may be obtained by filing a re 
port giving an explanation of the reasons for increases and a 
comparison of the new and original cost estimate. Such a re- 
computation based on actual production experience may b« 
made only once. A noteworthy feature of the regulation is that 
molds and dies which are built for the special purpose of manu 
facturing a plastic product may be priced to the customer at 
current costs. 

The regulation, which will be rigidly enforced, will be ad 
ministered by the Machinery Branch, Parts and Subassembly 
Section of the OPA in which Sidney S. Ullman is the plastics 
specialist. Mr. Uliman has carried the major load in preparing 
this regulation, is thoroughly versed in all of its provisions and 
more than willing to meet questioners. (Please turn to next page) 
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Raynolds resigns from WPB 


J. W. Raynolds, Deputy Director of Chemicals Bureau, WPB, 
resigned as of March 15, 1944, to take a much-needed rest. Mr. 
Raynolds indicated that he had no immediate plans other than 
an extended vacation. 

W. F. Twombly, chief of Aromatics and Intermediates Section, 
Chemicals Bureau, since Dec. 1, 1942, will succeed Mr. Raynolds 
in his capacity as assistant director in charge of the Drugs and 
Cosmetics, Protective Coatings and Plastics Sections. Before 
joining WPB, Mr. Twombly was engaged in newspaper work in 
New England. For 15 yr. prior to his taking over the manage- 
ment of the family paper at Reading, Mass., Mr. Twombly was 
employed by E. I. du Pont de Nemours and Co., Inc., and the 
Jackson Research Laboratories. 


Cellulose acetate molding powder and sheeting committee 


WPB has recently made public a report from a new plastics 
industry advisory committee that met last February. We are 
printing here a few excerpts that are still pertinent. Walter 
Wagner of WPB Chemicals Bureau served as Government pre- 
siding officer. 

Plasticiser distribution—Members of the committee explained 
the difficulties encountered in obtainiag substitute plasticizers. 
Rather than use ratings on materials allocated to the industry, 
as suggested by one of the committee members, a government 
spokesman suggested that it would be advisable to adopt a plan 
of distribution whereby manufacturers will share in the available 
supply of substitute plasticizers on the basis of their molding- 
powder and sheeting allocations. He also pointed out that the 
allocation of all types of plasticizers does not seem desirable be- 
cause of the probability of change in the supply situation. 

Substitute materials for plasticizers—In discussing the use of 
substitute plasticizers, Mr. Wagner told the committee that the 
Chemicals Bureau would consider appeals for the use of phthalate 
in instances where manufacturers encounter production diffi- 
culties in making items for which the use of phthalate has been 
denied. The Army and Navy are willing to consider changes in 
specifications to permit the use of substitute materials wherever 
it is feasible. The Plastics Section will assist manufacturers in 
attempting to have Armed Service specifications changed when 
these problems are brought to its attention. 

Order M-326—George H. Sollenberger explained that the 
basic restrictions of Order M-326-a were not changed by the Feb. 
24 amendment. The 3 major changes effected were explained: 
1) A change in the definition excludes all substandard material. 
Short lengths, narrow widths and second-grade sheets are not 
controlled by the order. 2) Manufacturers are permitted to 
apply for an‘allocation of material earmarked for emergency 
shipments against military contract orders. 3) Provision has 
been made for aggregating aircraft sheet orders instead of making 
separate entries for each purchase order. 

Flake—Flake for molding powder is now being allocated to 
inventory in a lump amount rather than by type. Manufac- 
turers will have an opportunity to stock-pile flake by applying 
for quantities to be used pursuant to Order M-326-a and Order 
M-326-b. Authorization for use will have to be obtained from 
the WPB. The committee was told that a 75 percent factor is 
being considered for determining allocations of flake. 


Plastic handles for 2,076,000 electric irons? 


The Government's “go-ahead” signal for the production of 
2,076,000 electric irons is of more than passing interest to plastics 
operators. Phenolic handles have come to be accepted as prac- 
tically standard for electric irons, and the first question that 
arises is: ‘‘ Will we get the material to make them or will they go 
into some other material?” . 

Contrary to frequently printed reports, this provision for 
electric irons is in no sense an experiment in reconversion. 
According to WPB officials, it is definitely a part of the war emer 
gency effort, since irons are one of the most sorely needed items 
in the domestic economy. Officials point out that the order 
might be used as a pattern for other durable goods that have a 
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great many component parts and which are needed almost as 
much as irons. 

Briefly, the pattern seems to contemplate production quotas 
based on a given number for each company rather than on an 
industry-wide percentage of some base-period output. Before 
manufacturers can produce irons they will have to fill out Form 
WPB 3550.1, and quotas will be set after information provided 
by the forms has been correlated. The form asks for base 
period (1940) production, estimated production quantity, present 
volume of war business, availability of space, and several other 
items pertaining to the producer’s ability to manufacture irons 
without interfering with war goods production. 

This operation may turn out to be complicated and difficult 
because of the many component parts in an electric iron. Before 
production of irons can begin, the Government will have to be 
certain that material for those component parts is available 

The motivating order L-65-a (electric irons) contains at least 
2 paragraphs of great concern to plastics processors who might be 
interested in providing parts for irons. Paragraph (d) reads as 
follows: ‘‘No person other than those authorized to make electric 
irons on Form WPB 3550.1 shall make any sole plates or handles 
for electric irons in a Group I labor area except as authorized in 
writing by the nearest field office of WPB.”’ A Government 
official interpreted this paragraph to mean that a parts manu- 
facturer located outside a Group I labor area could take an order 
for phenolic handles without further ado, provided he could get 
the molding powder. 

Similarly an iron manufacturer who makes his own handles 
would have no trouble obtaining permission to manufacture his 
product even if he were in a Group I labor area, unless it inter 
fered with his war effort. But if the iron manufacturer wanted 
to buy handles from a plastics processor who happened to be in a 
Group I labor area, the processor must first obtain permission to 
make them from his nearest WPB office. Even if the handle: 
are made in a branch plant and that plant is in a Group I area, 
it will be necessary to obtain permission from the local WPB 
office. The complicating factor is that these areas may change 
from one to the other group according to local conditions. 

Officials estimate that it will take 1,000,000 Ib. of phenolics to 
fill this order for iron handles unless a larger percentage than 
usual is made of wood. Substitutes of less critical material have 
been suggested, but officials are not encouraging anything other 
than time-tested products. 

There is an important paragraph (h) on the electric iron order 
which says: “this order and all transactions affected by thi 
order are subject to the applicable regulations of WPB. If any 
other order of the WPB limits the use of any material in the pro 
duction of electric irons to a greater extent than does this order 
the other order shall govern unless it states otherwise.’ 


Thermosetting laminate price order is issued 


The long-awaited pricing order for thermosetting laminated 
plastic sheets, rods and tubes was issued as MPR-519 and be 
came effective March 21. The order simply puts on record and 
makes binding the industry’s voluntary 10 percent cut whic! 
was made last September. It affects only sheets, rods and tubes 
as listed in the appendix of the order. The orde: does not in 
clude fabricated parts, preforms, gear blocks or similar items 
The new order adopts without change the industry’s price and 
discount list as of January 1941, except for minor changes in the 
list prices of thin sheets which will have the net effect of elimi 
nating some variations in sheét prices that have existed withi 
the industry since the voluntary price agreement went into 
effect last fall 

This is strictly a raw material order and puts thermosetting 
laminates in a separate order as distinguished from MPR-40t 
which includes other plastic materials. There are only minor 
changes from the rough draft which was submitted to the industry 
last fall. The chief variation seems to be the experimental 
limitation which was changed from a dollar valuation of $250' 
to a quantity limitation of 1000 pounds. Adjustments may be 
applied for under Procedural (Please turn to page 192) 
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% THROUGH THE ACQUISITION OF I. F. LAUCKS, 
Inc., of Seattle, Wash., Monsanto Chemical Co. has entered the 
West Coast industrial field. Charles Belknap, president of 
Monsanto, and H. P. Banks, vice-president and general manager 
of I. F. Laucks, Inc., made the announcement of the purchase 
Monsanto will acquire the 2 Laucks plants in Seattle and other 
company interests at Vancouver, B. C.; Los Angeles, Calif.; 
Portsmouth, Va.; Lockport, N. Y.; and Stanbridge, P. Q., as well 
as in Australia and Sweden. 


*% INDUSTRY RECEIVED ITS FIRST DEFINITE INDI.- 
cation of the possible postwar price trend in plastic materials 
when Dow Chemical Co. announced a reduction of 3 cents per Ib 
in the base price of polystyrene molding powders. This reduc- 
tion, which became effective March 10, is the first major price 
change since November 1942. 


*% THE AMERICAN CYANAMID CO. HAS ANNOUNCED 
a reduction in the price of its mineral-filled melamine formalde 
hyde molding materials which will become effective April 1. On 
the new price schedule the cost of this material is graduated from 
55 cents for less than 1 drum to 50 cents for 20,000 Ib. and over 


*% THE 1944 WILLIAM H. NICHOLS MEDAL OF NEW 
York Section of American Chemical Society, one of the highest 
awards in chemical science, was presented to Dr. Carl Shipp 
Marvel, professor of organic chemistry, University of Illinois, 
for fundamental research advancing knowledge in synthetic rub- 
ber and plastics. Dr. Marvel was also cited for his research in 
the structure of sulfur-dioxide-olefin polymers. The award was 
presented by Dr. William W. Winship, chairman of the jury of 
awards. Dr. Marvel isrecognized as one of the outstanding au- 
thorities in this country in organic chemistry, especially in the 
field of polymers, and for his extensive knowledge of organic 
chemical reactions. 


*® H. W. DEVORE, WHO HAS BEEN WITH PLASKON 
Div., Libbey-Owens-Ford Glass Co., for the past 12 years, has 
left that company to become plastic engineer and director of pro 
duction for Patent Button Co. of Tennessee, Inc., Knoxville, Tenn 


*% CELANESE CORP. OF AMERICA HAS ORGANIZED A 
new unit, the Celanese Chemical Corp., to handle the sale of vari- 
ous chemicals manufactured at the company’s plants. Among 
the chemicals produced, or expected to be produced, are buta 
diene, pentaerythritol, hexamine, formaldehyde, methanol, 
tricresyl phosphate, triethyl phosphate, triphenyl phosphate, 
triethyl citrate, tributyl citrate, diethyl phthalate, dyestuffs for 
cellulose acetate and muriatic acid. In line with the organization 
of this division, the corporation has commenced construction of a 
chemical plant at Bishop, Tex. 


*% AT AN EXECUTIVE COMMITTEE MEETING OF THE 
Detroit Rubber and Plastics Group, the following officers were 
elected for 1944: F. H. Wehmer, chairman; J. C. Dudley, vice- 
chairman; E. J. Kvet, secretary-treasurer; J. P. Wilson, pro- 
gram; J. R. Schroyer, entertainment; W. J. McCourtney 
counselor; J. W. Temple, publicity; A. J. Kearfott, member- 
ship; W. E. Biggers and F. F. Riesing, executive committee, 
and W. J. Phillips, educational committee. 


*% HONORARY DOCTORATES IN ENGINEERING WERE 
awarded to Willard H. Dow, president of Dow Chemical Co., 
and James A. Rafferty, president of Carbide and Carbon Chemi- 
cals Corp., by Illinois Institute of Technology. Mr. Dow was cited 
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for ‘‘major contributions to the production of magnesium, sy 
thetic rubber, bromine from sea water, phenols and other vita! 
products used in war and in peace,”’ and Mr. Rafferty for “en 
neering ability, industry, vision and leadership displayed in the 
organization and direction of one of America’s greatest chemical 


enterprises.”’ 


% IN RECOGNITION OF EMINENT WORK IN AND 
original contributions to pure and applied chemistry, Dr. Georg: 
O. Curme, Jr., vice-president and director of research of Carbic: 
and Carbon Chemicals Corp., has been awarded the 1944 Willard 
Gibbs Medal. This award is one of the highest distinctions 
chemical science and is given annually by the Chicago Section 
American Chemical Society. 


% C. A. HEMINGWAY HAS BEEN ELECTED VICI 
president of Witco Chemical Co. He will continue as head of 
the Cleveland office where he has been in charge of sales of Witco 
products. C. J. Minnig has been appointed vice-president « 
Witco Chemical Co. He will direct the sales of the company 
lines of Witco and Continental carbon blacks from his office ir 
Akron, Ohio. 


% BERNARD SCHILLER HAS RESIGNED FROM UNI. 
versal Plastics Corp., and joined with R. D. Werner of R. | 
Werner Co., Inc., to form the Ardee Plastics Corp 


% CHARLES J. SMITH, SUPERINTENDENT OF PLAS 
tics Division of Bryant Electric Co., Bridgeport, Conn., was pre 
sented with the Westinghouse Order of Merit for outstanding per 
formance and devotion beyond the ordinary call of duty. The 
certificate of citation accompanying the award reads as follows 
‘For his ability and resourcefulness in the production of plastix 
molded articles, for his many contributions during the pioneering 
period of the company’s plastics development, and for skill in 
meeting the trying problems of war production 


% FREDERICK H. HEISS, CHEMIST, CALCO CHEMICAI 
Div., American Cyanamid Co., has been transferred from the 
company’s home offices at Bound Brook, N. J., to the Chicago 
sales office, where he will be concerned with the sale and service 
of the company’s products to paint, printing ink and pigment 


consumers 


*% C. W. MARSELLUS HAS BEEN APPOINTED DIREC- 
tor of sales at Universal Plastics Corp. As of May 1, 1944, the 
executive offices of this corporation will be located at Room 2210, 


350 Fifth Ave., New York City 


% M. D. TUCKER, VICE-PRESIDENT OF EVANS PROD 
ucts Co., Portland, Ore., has purchased from Evans Products Co 
its Lebanon, Ore., fir plywood plant, said to be the largest 
and most modern plywood plant in the world. Mr. Tucker has 
organized the Cascades Plywood Corp. to operate the Lebanon 
plant and will function as its president. Simultaneously, it was 
announced by Mr. Tucker and Lawrence Ottinger, president, 
U.S. Plywood Corp., that a contract has been signed for the sal 
of the entire production of Cascades through the distribution 
facilities of U. S. Plywood. The entire output will be manufac 
tured and marketed under U. S. Plywood’s Weldwood plywood 


process and brand. 


% THE PLANT AND OFFICES OF WRIGHT PLASTICS, 
Inc., have been moved to 4625 Third Avenue, Bronx, N. Y. 
(Please turn to next page) 
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* THE NEVILLE CO., PITTSBURGH, PA., HAS DE- 
veloped a material called PHO designed to relieve the shortage 
of the extremely critical materials forming the usual plasticizers 
for cellulose acetate. Up to 50 percent of the usual expensive 
plasticizers, such as triacetin and the phthalic and phosphoric 
esters—all extremely difficult to obtain under present restrictions 
—can be replaced by this material. It is a viscous, resinous 
liquid. Therefore, total plasticizing oil content of compositions 
employing it, is somewhat higher than that obtained with ordinary 
plasticizers. 

*% MEYER AND BROWN CORP., NEW YORK, AN- 
nounce appointment of Philip Nelson Felleman as vice-president. 
For over 18 years Mr. Felleman was associated with H. Muehl- 
stein & Co.,Inc. As of April 1, Meyer and Brown Corp. will en- 
gage as dealers in scrap rubber, synthetics and plastics in addi- 
tion to their usual business of servicing Rubber Reserve Co. 
permits for crude and synthetic rubber. 


*% ELECTRICALLY CONDUCTIVE COATINGS, APPLI- 
cable to a wide variety of non-conductors such as glass, plastics, 
porcelain, soapstone, wood, cloth and paper, are being produced 
by Electrochemicals Dept. of E. I. du Pont de Nemours & Co., 
Inc. These dull metallic gray coatings are manufactured by the 
use of a ceramic-type composition and can be applied by spray- 
ing, dipping or brushing, followed by air drying and, in some 
cases, baking. They contain silver powder which produces a 
surface of low electrical resistance and high conductivity, mak- 
ing them valuable for use in electrical condensers and other units 
employed in electrical circuits, and are only slightly affected by 
exposure to sulfides. The coatings are being manufactured for 
commercial use and can be obtained in several different formula- 
tions, including a thermoplastic conductive cement, conductive 
coated cloth and flexible conductive film. While the formula- 
tions are not as yet being produced commercially, they are avail- 
able as laboratory samples for evaluation purposes. 


*% WALKER CHEMIPLAST CORP., A NEW ORGANIZA- 
tion of consulting chemists and engineers specializing in plastics, 
has opened its offices at 114 East 32nd St., New York City. This 
corporation offers full or part-time service in all matters relating 
to chemicel surveys, research and new development, process and 
methods, product design and planning, production and super- 
vision. Officers of the corporation are: Irving J. Walker, presi- 
dent; C. Thomas Polucci, vice-president; Maurice Finston, 
secretary; and Benjamin Meier, treasurer. 


*% SODIUM CARBOXY-METHYL-CELLULOSE, A CELLU- 
lose derivative which is soluble in water and is both a stabilizer 
and emulsifying agent, has been introduced by Cellulose Prod- 
ucts Dept., Hercules Power Co., Inc. At present the chemical 
is in small-scale production and is available in experimental quan- 
tities only. According to the company, “‘the material should be 
useful where hydrophilic colloids possessing marked suspending, 
thickening, stabilizing and film-forming properties are required.”’ 


% HAVING JUST COMPLETED A SHOWING AT THE 
Stamford Chamber of Commerce, Stamford, Conn., the Mop- 
BRN PLastics travelling exhibit moves on to Oklahoma City, 
Okla., where it will be shown at the Oklahoma City Chamber of 
Commerce from May | to 20 inclusive. 


% SCIENTISTS OF GOODYEAR RESEARCH LABORA- 
tory, Goodyear Tire & Rubber Co., Inc., have developed a new 
and simple method for bonding wood to metal which may result 
in revolutionary and far-reaching improvements in the design of 
building interiors, homes, furniture, airplanes, automobiles, rail- 
way cars and ships. It is understood that by means of this new 
adhesive, named Pliobond, it is possible to cement a layer of ply- 
wood only '/, iti. in thickness to a metal surface. The metal 
sheet may then be handled as usual, and can be bent into any 
chosen shape or form without cracking the wood or pulling it 
loose from the metal. Advantages of such bonded materials 
arise from the fact that they combine the tensile strength, ease 
of working and fireproof qualities of the metal with the beauty of 
the wood that is bonded to it. (Please turn to page 194) 
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*% AT THE MONTHLY MEETING OF THE RUBBER AND 
Plastics Div., Society of Chemical Industry, held at McGill 
University, Dr. Norman S. Grace, manager of Technical Service, 
Polymer Corp., spoke on the manufacture of synthetic rubber i 
Canada. He traced the history of the Sarnia plant which was 
started in June of 1942, and began production of Buna S rubb: 
the following September, using butadiene imported from the Unite 
States. Dr. Grace said that this plant, which cost 48 milli 
dollars, can produce 34,000 long tons of Buna-S and 4000 lon 
tons of Butyl per year. It is the only synthetic rubber pla 
where styrene, butadiene and isobutylene as well as Buna 
and Butyl are produced. Dr. Grace illustrated his talk wit 
slides showing various stages in the construction of the plant an 
the processing of the raw material into Buna S and Buty] rubber 


% GEORGE K. SCRIBNER, PRESIDENT OF THE SO 
ciety of the Plastics Industry, and Dr. Frank Schoenfeld, directo: 
of technical operations and development, Chemical Div., B. | 
Goodrich Co., were 2 of the speakers at the afternoon session of 
the “Fact Forum for the Future” which was conducted by In 
dustrial Marketers of New Jersey at Hotel Essex House, Newark 
N. J., on March 21. 

After discussing the success of various applications of syntheti 
rubber, Dr. Schoenfeld in his speech on ‘‘Problems of Syntheti 
Rubber,” considered the position of rubber in the postwar era 
from the point of view of production and cost. In his opinion 
with future demand probably exceeding supply, a low cost policy 
is advisable. Dr. Schoenfeld suggested that now is the time for 
fact finding and the time to formulate and adopt policies that 
will assure an unfailing supply of rubber in the future and create 
the greatest number of postwar jobs. 

George K. Scribner opened his talk on ‘‘Plastics’’ with a concise 
description of the various types of plastics and their uses. The 
speaker then turned to the history of these materials and to a 
brief discussion of equipment employed in the production of plas- 
tic products. Mr. Scribner took issue with those who speak of 
the ‘“‘coming plastics age.’’ He expressed the opinion that while 
many articles are made entirely of plastics, the materials’ most 
important role will be its use in conjunction with other materials. 


% “RESIN ADHESIVES AND THE NEW PLYWOOD 
Program”’ was the subject of an address delivered by Thomas D. 
Perry, development engineer, Resinous Products & Chemical Co., 
before the National Chemurgic Counsel at St. Louis, Mo., on 
March 29. After touching on the development of resin adhe- 
sives and their special qualities, Mr. Perry discussed the char- 
acteristics and operational techniques of these materials under the 
headings of ‘“‘phenolic resins,”’ ‘‘urea resins’’ and ‘‘other resins.” 
The speaker also devoted a portion of his talk to the application 
of resin adhesives 


*% “CELLULOSE PLASTICS” WAS THE SUBJECT OF THE 
address delivered by P. F. Robb, Hercules Powder Co., Inc., be- 
fore St. Louis Section, American Chemical Society, on March 6 
The speaker described the processes by which cellulose deriva- 
tives can be produced from purified cotton linters and chemical 
wood pulp, 2 economical raw material sources. After listing 
properties of nitrocellulose plastics, Mr. Robb mentioned an im- 
pressive list of war applications of this material. He spoke of 
the development of cellulose acetate for molding compounds and 
the mounting interest in acetate plastics and other cellulose de- 
rivatives. The speaker concluded with a list of products molded 
of cellulose acetate butyrate and a description of ethyl cellulose. 
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Economical tooling 


(Continued from page 128) quired for aircraft production. 
In general, however, the transfer molding process is not 
applicable to the production of thin parts having large area. 
Such parts must be fabricated by laminations because of the 
reluctance of the molding compound to flow a great distance 
in a thin section without curing, and because reinforcing, 
high-strength filler materials cannot be used in the transfer 
process, Suitability of zinc alloy for high- and low-pressure 
laminating has not yet been conclusively demonstrated. 

In order to explore the above possibilities, it was decided to 
develop a typical section of the Lockheed Lightning main 
landing gear door, utilizing an inner skin frame construction. 
For reasons of economy, only a 2-ft. section along the length 
of the inner skin frame was molded. However, this piece 
contained segments of boxes and formed sections typical of 
the door along its entire length. 

In part, the object of this experiment was to demonstrate 
that numerous components such as aircraft doors and door 
frames, cowl and coolant flaps, control surfaces and floors, 
can be molded on Kirksite tooling which is identical to the 
tooling réquired to form these parts from sheet metal with the 
exception of 1) the application of heat to the mold and 2) the 
elimination of a draw ring. These tests were also designed to 
show that fractional components of assemblies such as inner 
skin frames for doors could be formed from available plastic 
materials, and that more severe drawing and forming than is 
possible in sheet metal fabrication could be accommodated in 
such designs. The use of a cold-setting, contact-pressure 
synthetic resin cement for use in the assembly of inner skin 
frames to the outer skin in door structures was also studied and 
demonstrated. 

A zinc-alloy laminating mold was cast from plaster patterns. 
New metal was used in order to avoid surface pitting due to 
gas formation and inclusions. The castings were blued in 
roughly, scraped and finished in the conventional manner. 
Both the punch and the die were flycut to produce parallel 


Tasie IlT.—Mareriacs Usep ty Moip ror INNER SKIN Door 
FRAME 


Designation Filler material Impregnating resin 
A P-18 Army boot duck XV-16303 low-pressure 
phenolic resin (Bake- 
lite) 
B High-strength Mischer- Same as above 


lich sulfite oriented 
paper, specimen No. 
11, Consolidated Water 
Power & Paper Co. 
é 100 percent cotton paper No resin 
mat, */s2 in. thick, By- 
ron Weston Co. 
D Resin X-Crepe paper, Cresylic acid resin 
black, low caliper, Cin- 
cinnati Industries, Inc 
(See App. IT) 
E Resin X-Crepe paper, Same as above 
tan, high caliper, Cin- 
cinnati Industries, Inc. 


F Buna-S cellular board, No resin 
3/, thick, U. S. Rubber 
Co. 








backs for mounting the die in the press. The surface finish 
of the zine alloy and the mold installation in the 300-ton 
hydraulic press may be seen in Fig. 5. 

The mold was electrically heated to 315° F., lubricated 
with a dust coat of zinc stearate, wiped with cheesecloth and 
inspected for cleanliness. Each of the materials listed in 
Table III was cut to 20 X 24 in., stacked to the estimated 
requisite thickness (based on the bulk factor of the material) 
and then laminate molded 

The laminating operation consisted of opening the mold 
about 3 in., or enough to slide the sheets of material into 
place, closing the mold as rapidly as possible (to full estimated 
pressure), “‘breathing’’ to allow the entrapped volatile to 
escape by momentarily releasing the pressure, applying the 
molding pressure and maintaining that pressure through the 
curing cycle. The cure time varied from 3 to 5 min. depend 
ing upon the material, the number of layers, etc. The parts 
were ejected by opening the press and lifting the parts from 
the mold. 

After routing out the bottom of the “‘pans’’ (Fig. 6), the 
molded frame was cemented to the outer skin using Resin-X 
cold-setting furfural resin (with a small amount of inhibitor 
present). The outer skin consisted of a piece of reformed 
grade CH-Formica phenolic laminate, 0.060 in. thick. The 
reforming was accomplished by heating the laminate for 1' 
min. at 475° F., then draping the momentarily replasticized 
board over the inner skin frame and holding in contact until 
the material cooled to room temperature. Several coats 
of Resin-X were applied to both surfaces to be bonded, and 
contact pressure was maintained for about 4 hr. by means of 
lead shot bags. Maximum bond strength was developed in 
approximately 24 hours. 

The products resulting from attempts to laminate the vari- 
ous fillers in a Kirksite mold may be seen in Figs. 7, 8, 9 and 
10. The Resin-X double-creped paper formed satisfactorily 
while all other combinations developed serious wrinkles or 
tore the filler material. The two cemented door assembles 
(Figs. 11 and 12) possessed excellent stiffness and rigidity, 
and the bond proved very satisfactory. 

Inspection showed that no physical alteration had occurred 
in the zinc-alloy mold, and an indefinitely long life at pressures 
as great as 2000 p.s.i. may be expected. The 315° F. operat 
ing pressure appeared not to have affected the surface of the 
mold. Kirksite’scharacteristic self-lubricating, non-adherent 
qualities to phenolic and cresylic acid resins were again 
observed. In applications where a highly polished surface 
might be desired, such a surface could be maintained by the 
application of a flash coating of hard chromium plate on the 
zine alloy.* Such a coating would impart abrasion resistance 
against scratching and make the mold inert to some of the 
more corrosive resins. 

The following descriptions of the laminating and flow 
characteristics of the various materials which were tested are 
considered in terms of the resulting products: 

Material A (P-18 Army boot duck)—While material A 
laminated satisfactorily, it was noted upon ejection of the 
piece that the continuous sheets of fabric had failed in tension 
due to insufficient elongation and flow. In areas where 





5 Resin-X is a synthetic resin developed by John Delmonte, technical 
director, Plastics Industries Technical Institute. A special grade, identified 
as “‘surface coating grade,”” when used in combination with 1-10 ml. Z-1 
catalyst per 100 gr. of Resin-X, has proved to be extremely versatile as a 
contact ure cement. Such combinations as phenolic resin products and 
wood, phenolic to phenolic, MR-1A to MR-1, cellulose acetate to cellulose 
acetate, or any combination of the above with Buna-S rubber or cellular 
board, and using ej contact pressure, develop excellent bonds without 
heat. The amount of catalyst determines the life and the cure time of the 
cement. Resin-X is best stored at 40° F. 

* Although zinc and aluminum are amphoteric, the Atlas Chrome Plating 
Co. has successfully electroplated hard chromium on both metals. 
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In much the same way that a metal- 


lurgist develops “special analysis” 
alloys to meet problems of product 
utility and production, Mosinee paper 
technicians now apply the science of 
“paperology” in developing “special 
analysis” industrial papers. 

It will pay you to make a place for the 
paper technician at your conference 
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wrinkles occurred, the resin had squeezed out and the fabric 
pulverized as seen in Fig. 7. 

Material B (CWPP sulfite paper)—Figure 8 shows that only 
a minimum flow is obtainable in high-strength oriented spruce 
paper. This material forms well into shapes which are 
arrived at by simple folding operations, i.e., angles, z-sections, 
etc. If a draw ring were used to prevent the formation of 
wrinkles, the individual lamina would probably fail in tension. 
Paper products flow in compression only if impregnated with 
synthetic resin. This fact is apparent upon comparison of 
Fig. 8 with Fig. 9. 

Material C (100 percent cotton mat)—Since this test was in 
the nature of a preforming operation, no resin was incorpo- 
rated in the sheet. Figure 9 shows that unimpregnated paper 
possesses little ability te flow. When subjected to 300-ton 
pressure, some of the folded areas actually hobbed into the 
Kirksite mold. 

Material D (Resin X-Crepe paper)—The most satisfactory 
flow characteristics were obtained using a cresylic-acid- 
saturated kraft paper which had undergone a special treat- 
ment so that the resulting product was creped in two direc- 
tions on the sheet of paper—providing elongation and flow 
in both directions. Caution had to be exercised to avoid 
excessive curing as a result of too lengthy a breathing and 
plasticizing period. By examining Fig. 6 it will be seen that 
all evidence of both folding and tearing were absent in the 
laminated-molded part. 

Material E. (high-caliper Resin X-Crepe)—The comments 
made on material D apply here also, except that fewer lamina 
are used and the molding pressure is slightly higher (due to 
lower resin content). The part is shown in Fig. 10. 

Material F (Buna-S celiular board)—The attempt to reform 
thermoplastic cellular Buna board was not satisfactory as 
can be seen in Fig. 13. This failure was due in part to the 
thickness of the sheet. However, too little tensile strength 
was the actual cause of material failure during forming. 
Since these tests were made it has been found possible to form 
Buna-S cellular board around a simple '/>-in. radius by heat- 
ing the material in an oven to 200° F. and quickly draping it 
over aform. This procedure is limited to simple bends and 
shallow draws. 


Conclusion 


The study on laminating materials and mold development 
indicates that Kirksite molds are quite satisfactory for lami- 
nating various aircraft parts such as doors, fairings and flaps. 
This conclusion serves to nullify the common misconception 
that plastic parts necessarily require expensive tooling. 
Zinec-alioy tooling, identical with the metal forming tools 
widely used for double-action press work, are suitable for 
plastic laminating, except for the fact that no draw ring is re- 
quired. This exception might well prove an economic ad- 
vantage when comparing the tooling required to form plastics 
or sheet metal. For applications where severe forming or 
drawing is required, plastic impregnated filler materials are 
available which possess more versatility than aluminum alloys. 
For example, the inner skin frame which was developed could 
not be produced from 24-SO aluminum alloy even when it 
was heated to 450° F. Further, no draw ring is required 
when using Resin X-Crepe paper. This study also showed 
that plastic assemblies can be cemented from component 
laminated parts using Resin-X furfural resin (and a catalyst) 
without heat and with only contact pressure. The material 


appears satisfactory for assembly of typical door section. 








Bearing strength of plastics 


(Continued from page 136) producing a permanent set of 
0.2 percent deformation of the hole diameter.‘ Figures 6 and 
7 show that the permanent set after loading to a bearing stress 
producing 4 percent deformation of the hole diameter is 0.6 
percent for cellulose acetate and 0.8 percent for fabric-base 
phenolic laminate. This may be compared with 1 to 3 per- 
cent for aluminum alloys.’ Bond® found that the 4 percent 
deformation test method gave much more satisfactory results 
than did the 0.2 percent permanent set procedure and, in 
addition, was easier to perform. The bearing stress produc- 
ing 0.2 percent permanent set varied from about 4 to 40 per 
cent of the bearing stress at 4 percent total deformation. In 
view of these considerations, the 4 percent method was re 
tained as standard. 

There was little difference in bearing strength at 4 percent 
deformation using either the wide or narrow specimen and jig 
(Figs. 1 and 2) for Grades L and C phenolic laminate and poly 
methyl methacrylate. The data are insufficient to determine 
whether the difference obtained in the case of cellulose acetate 
was significant. 
the wider specimens. 

For Grade L phenolic laminate and cellulose acetate mate 
rials, taken as representative of thermosetting and thermo 
plastic products, respectively, the bearing strength at 4 per- 
cent deformation decreased with decreasing pin diameter and 
with decreasing edge distance for the same diameter. It was 
found that approximately comparable results were obtained 
on these materials for '/,-in. pin with edge distance ratio of 
2.5 and fer '/s-in. pin with edge distance ratio of 5.0. In 
other words, about the same values were obtained for the 
same distance in inches from the edge of the specimen to the 
circumference of the hole. Although no tests were made, it is 
believed that bearing strength would not increase appreciably 
with greater edge distances than those given. However, the 
bearing stress at the ultimate increased with decreasing pin 
diameter but decreased with decreasing edge distance. 

Using the same diameter pin and edge distance, bearing 
strength and ultimate bearing stress were comparable for 
both '/i6 and '/, in. thicknesses of Grade L phenolic laminate 
and cellulose acetate plastic. In the case of the '/i. in 
diameter pins in '/s in. thick phenolic laminate, considerable 
bending of the pin occurred at high loads. It is not known 
how much the deformation of the pin may have affected the 
bearing strength at 4 percent deformation. 

Fishbein* and de Bruyne’ also found that the ultimate 
bearing stress decreased with increasing diameter of bolts for 
phenolic laminates. Tests on '/, in. thick cast phenolic 
material loaded in bearing with a hardened steel pin through 
1/, in, diameter holes were made on varying width specimens 
by Frocht.* In specimens loaded to ultimate in 10 min. the 
ultimate load alone was determined, and failure in every case 
was in tension across the hole. It was found that the ulti 
mate bearing load increased from about 400 Ib. at 0.50 in. 
width to 750 Ib. at 1.00 in. width, then gradually fell off to 
about 650 Ib. and remained almost constant with width up to 
2.25 inches. 

Ultimate bearing strength of polymethyl methacrylate was 


The ultimate bearing stress was higher for 





* Engineerin Report No. 1432, “‘Proposed Specification for Structural 
Thermecetting lastics,’ * Glenn L. Martin Co. (Apr. 1941). 

ames Bond, ‘ ‘Bearing Strength of Plastics, and Plywood,"’ Trans 

AS. iz. 65, 9-14 (Jan. 1943); Mopern Prastics /9, 70-73, 110 (July 


or 
Fishbein, ‘Physical rties of Synthetic Resin Materials,’’ 
N. A c . ae Note No. 694 (March 1939). 
de Bruyne, “Plastic Materials for Aircraft Construction,”’ J 
Royal Aes AEF WY A Society 41, 523 (July 1937) 
M. M. Frocht, “ Photoelasticity, * 1, 329, tiew Vork (1941). 
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) CUSTOM PLASTIC SECTIONS are extruded by SANDEE in great 

variety. Regardless of shape, or quantity desired, Sandee Extru- 

sion Service offers correct materials; uniform high quality; close 
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investigated in another laboratory.’ It was found that: 1) 
substantially the same ultimate bearing stress was obtained 
for 1 or 2 in. width specimens, 2) ultimate bearing stress in- 
creased with increasing edge distance of hole up to */, in. and 
then remained about constant, 3) ultimate bearing stress de 
creased with increasing thickness for the same diameter hole 
and with increasing diameter hole for the same thickness, 4) 
ultimate bearing stress was lowered considerably by polishing 
the bearing hole with either a polish or a solvent instead of 
reaming the holes, but there was found to be no difference 
between drilled or reamed holes, 5) the ultimate bearing 
stress of a '/, in. pin in a */, in. hole (stress values computed 
on basis of '/, in. diameter) was not a great deal lower than in 
'/, in. holes. 

The last-mentioned test was made because of the fact that 
if aluminum alloy or steel bolts or rivets are employed with 
thermoplastic material, the holes must be made considerably 
larger than the bolt or rivet since the coefficients of thermal 
expansion of these plastics are several times those of metals. 
However, the laminated thermosetting plastics have co 
efficients of expansion about the same as aluminum alloys. 
In the case of aluminum alloy rivets in phenolic laminates, 
oversize holes should not be required for the purpose of allow- 
ing for thermal expansion. The general subject of the effect 


* “Physical Properties of Plexiglas, Pin-Load Bearing Strength,’’ Rohm 
and Haas Co. Bulletin 





of oversize holes on the bearing properties was not investi- 
gated during these tests. 

For parallel phenolic laminates, the bearing strength at 4 
percent deformation and the ultimate bearing strength in the 
lengthwise direction are about comparable to the correspond- 
ing properties in the crosswise direction. This is also true of 
the yield and ultimate compressive strengths, whereas the 
tensile properties are considerably higher lengthwise than 
crosswise. 
any specific relation between the bearing properties and the 
tensile and compressive properties, as shown by the variation 


In general, however, there does not appear to be 


in the ratios given in Tables IV and V. 

All the specimens except the impregnated, compressed 
Tables I] 
and IIT show the maximum load divided by the net tensile 


laminated maple failed in tension across the hole. 


area—thickness times the quantity: width minus hok 
diameter. This stress compared to the tensile strength of the 
material may be used for qualitative comparison of the notcl 
sensitivity of the materials and is in use by the British as a 
standard test which they term, “bolt-hole tensile strength.’ 
The results show that thermosetting plastics are much more 
notch sensitive in tension than are thermoplastic materials 

Some data on the bearing strength at 4 percent deformation 
of a few phenolic laminates at —70, +76 and + 160° F. are 
given in another article,'° These show that the decrease in 
bearing strength with increasing temperature is of the same 
order of magnitude as the change in other mechanical proper 
ties which also decrease with temperature increase. The 
bearing strengths at 160° F. were about 65 to 80 percent of 
the room temperature values. Greater percentage decrease 
would be expected for thermoplastic materials since their 
other mechanical properties show greater percentage decrease 
than do those of the thermosetting plastics. The bearing 
strengths of thermoplastics at low temperatures are higher 
than at room temperature. 

Because of stress concentration in bearing, the tensile 
failures at the ultimate, start at both sides of the hole Ni 
visible crack occurs in most materials until immediately be 
fore failure; that is, the propagation of the crack is rapid 
However, Fig. 11 shows a crack in a specimen of a fabric-base 
laminate for which the load was released just before the 
ultimate. 
point before failure occurs. 


For most materials, it is difficult to stop at this 
Figure 12 shows the deformed 
stressed area under the pin, in a transparent thermoplastic 
loaded to near the ultimate. Figure 13 shows typical fra 
tured bearing specimens. 

Most of the thermoplastic materials exhibited considerable 
bearing deformation before finally failing in tension. Except 
for the allyl glass-fabric laminate which deformed about '/; 
the diaméter of the hole before failure in tension, the thermo 


setting laminates did not deform noticeably before failures 


Summary and conclusions 


The higher bearing strengths are exhibited by the various 
laminated thermosetting plastics; the bearing strengths of 





”P. M. Field, “Basic Physical Properties of Laminates,’’ MopERn 


Piastics 20, 91-102, 126, 128, 130 (Aug. 1943) 


11—Bearing specimen showing crack occurring before 
fracture. As shown here, the loading direction was 
upward. This illustration shows the specimen magnified 
approximately +4'/: times. 12—Bearing specimen show- 
ing deformed area. As shown in this photograph, the 
loading direction was upward.. The specimen in- this 


pictare has been magnified approximately 6°/, times 
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the thermoplastic materials being considerably lower. High- 
strength paper phenolic laminate had the highest bearing 
strength of all the materials tested. Bearing strength at 4 
percent deformation of the hole diameter for the standard 
specimen ranged from 4000 p.s.i. for a cellulose acetate buty- 
rate material to 31,100 p.s.i. for cross-laminated high-strength 
paper phenolic laminate. No specific correlation was found 
between bearing strength and tensile or compressive strength. 
However, in general, the higher strength materials developed 
higher bearing strengths. 

Ultimate bearing stresses are also reported. The failures 
at the ultimate for all specimens except compressed phenolic- 
resin-impregnated laminated maple were in tension across the 
hole. The specimens of the latter material failed in trans- 
verse tension by splitting lengthwise through the hole. 

Some of the materials tested with '/,-in. pins failed in ten- 
sion across the hole before 4 percent deformation was reached 
because of the notch sensitivity and brittleness of the mate- 
rials. This would not occur in compressive-loading-type 
bearing tests. Retests in tension loading were made on some 
of these materials with '/,-in. diameter holes, and 4 percent 
deformation was obtained. In order to obtain data on all 
materials for comparative purposes under the same test 
conditions, the standard diameter hole should be 0.125 in. at 
an edge distance of 0.625 in., so that 4 percent deformation 
may be obtained even on brittle materials. 

The limited data reported herein on the effect of hole 
diameter, edge distance and thickness indicated the following: 


1. For both '/, in. thick fabric-base phenolic laminate and 
'/g in. thick cellulose acetate sheet, the bearing strengths 
determined with '/,- and '/,-in. pins were comparable if the 
same edge distance in inches was used. However, at the 
same edge distance ratio (edge distance divided by diameter) 
of 2.5 used for the '/, in. pin, lower values were obtained with 
the ‘/,in. pin. This was not true of the ultimate bearing 
stress, which increased markedly with decrease in diameter. 

2. For the same sheet thickness and hole diameter, both 


13-—-Typical fractured bearing specimens 








bearing strength at 4 percent deformation and ultimate bea 
ing stress decreased with decreasing edge distance. 
3. Bearing strength and ultimate bearing stress were cor 


parable for both '/,, and '/, in. thick sheet using the same 


diameter pin and same edge distance. This was true for bo 
Grade L fabric-base phenolic laminate and for cellulo 
acetate materials. 


The use of these bearing data for design is limited to th 
particular conditions of diameter, thickness and edge distan 


investigated. It is emphasized that, in general, for design 
use the following variables should be considered for each 


plastic material: thickness, diameter of hole, edge distan 
minimum allowable distance between holes, effect of temper 
ture, the looseness of the pin in the hole, vibration, rate 

loading and creep. 





Low-pressure molding 


(Continued from page 112) the desired results, ingeniou 
new techniques had to be developed and every know 

variety of molding technique had to be utilized. In additior 

despite the fact that the only pressure necessary for laminatio1 
is that which will be sufficient to keep the material in intimat: 
contact with the form, many problems such as drainage 
tolerance control, etc., had to be solved. 

When selecting the forms to be used in contact methods 
such factors as the ability of the form to transmit the heat 
necessary for polymerization of the resin should be give: 
consideration. Plastic and wood forms can be used when th: 
heat is transmitted from outside the laminate rather than fron 
the interior. However, these materials should not be con 
sidered when it is necessary to produce many parts from the 
same mold. Consideration must be given to the fact that wood 


plaster, papier maché and similar non-metallic forms have a 


tendency to absorb resin to such an extent that the dimen 
sional stability of the product may be impaired. In most 
cases where a substantial quantity of parts are involved 
properly made metal tooling has proved most successful. 

Techniques in the fabrication of compound shapes in con 
tact resins may best be described by summarizing the fabri 
cation of certain parts. Consider the case of a streamline: 
instrument housing to be fabricated of a cotton-base material 
A female split metal mold is used. The fabric is cut int 
orange-peel shape and then laid into the cavity. A rubber 
bag technique which involves the use of pressure to force the 
wetted fabric to conform to the cavity was used in this part 
The diaphragms which prevent the air from going throug] 
into the fabric may be of rubber, neoprene, cellophane o1 
any other film of such a nature that it will not adhere to the 
cured part. In determining what tooling will be necessar 
for a contact part, particular attention should be paid to the 
side of the mold against which the outside surface will be 
obtained. 

In the case of a wheel fairing for the B-24 airplane, a metal 
fairing was employed as the mold. The fabric was draped 
over this fairing, and the entire unit was enclosed in a vacuun 
bag and inserted into the oven for cure. While this technique 
presents a very simple method of building one acceptable 
part, it is obviously not a production method because of the 
fragility of the metal fairing which served as a mold. Since 
the plastic part was built in the same manner as its meta! 
counterpart, it did not utilize the properties of the plasti 
material to advantage. A redesign with these properties 1 
mind is indicated. (Please turn to next page 
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In the case of a life-raft door, construction involved the 
cementing together of a skin and a hat section to form the 
integral part. The skin section was a flat laminate made in 
the usual flat laminate method, which consists of laying out 
the wetted fabric and curing, using no pressure whatsoever. 
The hat section, however, was made by draping the wetted 
fabric over a male mold contoured to the inside of the hat 
section. This part was then inserted in a vacuum bag and 
cured, Finally, the finished pieces were cemented together. 

A male and female mold should be used only as a last 
resort. This conclusion is based upon the fact that, while 
good results can be expected from a well-built mold, such a 
mold is expensive and requires precision layout of materials 
and a predetermined mold capacity if the percentage of resin 
content is not to be affected. In contrast, in a bag technique 
wherein one side of the mold is a flexible member and re- 
ceives a uniform fluid pressure, irregularities in layout and 
resin content are automatically controlled. 

The least appreciated and most difficult job which must 
be done in order to make a permanent place for low-pressure 
plastics in the industry is the tedious and expensive experi- 
mental and educational work. Extensive tests and experi- 
mental programs are being carried on with the Army, the 
Navy and the aircraft industry. Slowly but surely, engi- 
neers and designers who have always thought in terms of 
metal are beginning to think and design parts for low-pressure 
plastics. Only the early stage of development has been 
covered. The job is great and the interest lively. Our 
pioneering efforts must be augmented by the full support of 
all forward-looking members of the industry. The entire 
field of plastic reinforcements should be re-examined. Manu- 
facturers of such material should be awakened to the need 
of research for new fillers and should be shown the tremendous 
possibility for their uses. Trial and error has indicated some 
of the general applications for low-pressure plastics. 

When initial small quantities are needed and it is desired 
to eliminate the expensive tooling required for metal parts, the 
proper low-pressure plastic can do the job. A good illustra- 
tion of this application is the cabin and nose assembly of 
one type of small aircraft. The entire cabin and nose sec- 
tions were made in a short time from a plaster mock-up. 
Doors, panels, framework, etc., were made from glass fibers 
impregnated with low-pressure plastic. The immediate 
obstacle of expensive tooling was eliminated, and the plastic 
cabin demonstrated such outstanding advantages in design, 


3——-Low pressure molding was used for this wheel fairing 


PHOTO, COURTESY BWEOLOW AEROPLASBTICS Corp 


in weight and in sound insulation that the production order 
for this craft now specifies low-pressure plastics. 

When weight-saving is a factor, as in the case of flooring 
in aircraft and other parts where the needed physical proper- 
ties are present in the plastic, the application of this medium 
is proper. It is also indicated when man-hour savings can 
be established to a degree where the finished part is not so 
costly as the metal part although the per pound price of 
the raw material may be more than that of metal. In 
aircraft, low-pressure laminates can definitely show a man- 
hour and price-saving advantage. This is because the con- 
toured metal shapes used in planes generally begin with flat 
metal sheets and require the forming of several parts with 
expensive dies by drop hammer or hydro press, followed by 
manual assembly of these parts. Other examples of the 
saving of man-hours and cost are ducts and such items as 
the air scoop (Fig. 2). Low-pressure plastics are best ap- 
plied where they do a better functional job than any other 
known material. With the proper combination of filler and 
low-pressure plastic, electrical properties are obtained which 
cannot be had from other mediums. Other examples of low- 
pressure jobs are fuel tanks and fuel-cell liners which protect 
the self-sealing gas tanks in a manner not equaled by parts 
made of any other material. 

The following list of some of the items manufactured by 
our company further illustrates possible applications of 
low-pressure material: 

Access covers Life-raft doors 
Lockers 
Pitot tubes 
Quadrant stand 


Air ducts 

Air scoops 
Ammunition boxes 
Ammunition hoppers Pyrotechnic tubes 
Antenna masts Rotor-blade assemblies 
Anti-icer tanks Spinners 
Baggage doors 
Battery access doors 


Stabilizer fairings 
Stabilizer fillets 
Battery strongbacks Stabilizer tabs 
Bulkhead assemblies Tail cones 
Cabin assemblies Tail-gun turrets 
Camera doors Torpedo-camera installations 
Dorsal fillets Valve housing 
Flaps Vertical stabilizers 
Floats Water tanks 
Fuel-cell guards Wheel fairings 
Fuel-cell liners Windshield assemblies 
Fuel-cell tanks Wing-loading edge assemblies 
Gunner’s door Wing panels (under) 


Instrument housings “Y”’ assembly defrosters 


Looking ahead at the wide range of postwar applications, 
the prospect is indeed encouraging. Those engaged in the 
transportation field—aircraft, trains, buses, trailers, etc.—are 
seeking light weight and strength. They are also interested 
in easily and economically producing new models and de- 
signs and thus keeping abreast of the times. In the building 
industry there are possibilities for the use of low-pressure 
plastics in the prefabrication field. The ease of adapting 


these plastics to interiors, exteriors, packaged bathrooms and 


kitchens is no idle dream. 

There can be no question that the low-pressure plastics 
are here to stay. The question is: Will people in the in- 
dustry have the imagination, the initiative, the courage and 
the application to do the necessary pioneering and work out 
the proper applications? 
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Synflex Compounds as developed in our own laboratories are produced only in the form of 


rods, tubes, shapes, tapes and elastics. These distinguished materials meet and surpass the 


most exacting requirements 


of the electrical and aviation industries. Many formulations are 


available, each for a specific job 


Synflex FT 10 is used for 


85 F Synflex FT 1.1 
temperatures from —60 F. tc 
many applications supplant 

Synflex rubber-like Tubing 
1.D Special sizes ana snar 


Inquiries invited. We 


3YNFLEX . 


the lowest temperature applications, retaining its flexibility to 


agelahaelelacsal alehicdaleL is effective in a wide range of working 
188 F Synflex FT 22 has a high dielectric strength and for 
varnished tubing and sleeving 


in continuous lenaths from B. & S$ 24 (.021 1.D.) to 2.000 


diy submit ymplete test methods, data and sam: 

















Water absorption 


(Continued from page 138) the samples tested, but the 
same measuring technique was used in all cases to obtain 
comparative data. 


Results 

The deflection versus time characteristics of various plas- 
tics are illustrated in Figs. 1 and 2. These results, obtained 
within the space of a few hours, clearly indicate how the 
water-absorption and swelling characteristics of various plas- 
tics differ from one another. The slopes of the curves are 
comparable to long-time water absorption tests evaluated 
by other methods. If the measurement of beam deflection is 
extended over a period of days, it is found that a maximum 
deflection is attained, followed by a gradual return which 
theoretically should reach the original starting point when 
full water saturation of the plastic occurs. Of course prior con- 
ditioning of the plastic exerts a decided influence on the slope 
of the curves. The results reported herein were obtained on 
specimens 5 in. long and 0.5 in. wide, conditioned in an oven 
at 125° F. toa dry state. 

Data for acrylic and cast phenolic plastics of different 
thicknesses are plotted in Fig. 3. It appears that a constant 
slope will be obtained for a given material when the log of 


2—These curves show deflection as a function of time 
for various plastics. 3—Log deflection—log time 
plots of polymethyl methacrylate and cast phenolic 


plastics of various thicknesses 
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deflection is plotted against the log of time. Nevertheless 
the position of the curve is determined by the specimen 
thickness. 

Determinatoin of water absorption by the beam deflection 
method appears to be a very useful technique for evaluating 
water absorption characteristics in a short period of time. 
The method is much more sensitive than other prevailing 
methods, and results are readily reproduced when the equ:p- 
ment has been properly set up. It has the additional me 
of measuring dimensional changes which reflect the prob- 
lems of practical application of plastics. The same technique 
has been applied to measuring moisture effects upon wood 
laminates,* and it can also be employed in determining the 
effects upon plastics of liquids other than wager. 


oe S 


~~ 
ae 


*“Creep in Aircraft Plywood,’ by J. Delmonte and E. Watkins, Acro 
Digest 43, 306-7, 365 (July 1943) 





Three newcomers 


(Continued from page 123) for long 
Comparatively low injection pressures are needed—in this 


periods of time. 


application approximately 4000 p.s.i. are used. Out of the 
complete 80 sec. molding cycle, 30 sec. are needed to chill 
the part completely, while the balance of the elapsed time is 
taken up in opening and closing the mold and injecting the 
material. Another interesting feature of this new material 
is its very low cold-mold to cold-piece shrinkage. According 
to the molders, the diameter of the 18'/, in. piece measures 
only 0.020 less than the diameter of the mold—indicating a 
shrinkage of only 0.001 per inch. 

The successful solution of the threefold, interrelated pro! 
lem involved in the molding of this emergency escape panel 
may well spell the difference between life and death for crews 
trapped below deck by jammed doors when a torpedo strikes 
or when fire or explosion occurs. When these plastic pieces 
are installed, one quick kick provides an opening free from 
splinters and jagged edges. 


Credits— Material: Formula No. 110, Plastics Veneering, In 
Molded by Phoenix Products Co. 





Marking methacrylate 


(Continued from page 113) a relatively short time 
High pressures must be used in conjunction with hard car 
borundum grits. 


Embossing 


Where only a simple design or lettering is to be marked on 
the plastic surface, an inexpensive steel or brass die may b 
used. If the letters are not too broad in stroke, no heat nee« 
be applied to the die. Almost any engraver can make the 
dies for this work and set them up in a simple jig which pro 
vides the leverage necessary to emboss the methacrylate 
surface. 
this material but, in general, hand or bench leverage jigs are 
preferable. If a curved surface is to be marked, both the die 


It is also possible to punch-stamp small areas of 


and the backing block should be shaped to the same radius 
as the part. 

In a modification of this arrangement the die is heated 
It is alsc 


with results similar to those shown in Fig. 1. 
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Putting Teeth 


~~ SIX TONS of fighting fury— 
wrap itaround 2,000 horsepower 


—pull it seven miles up, at more than 
400 m.p.h.—that’s just a rough idea 
of the work a propeller does on a ad 
Thunderbolt or similar stratosphere fighter. 
There can be no margin for error in manuv- 
facturing these “props”... Life and Victory ride 
on their performance. 

Successfully producing non-ferrous metal and 
steel “prop” blades to withstand a 70-ton pull 
at high speeds means intensively double-check- 
ing for fatigue stresses which “pop” up oc- 
casionally and eliminating this threat of failure 
before it actually happens in combat. 

A McAleer tailored-to-the-job greaseless type 
composition and finishing method helped solve 
the problem. Not only were the occasionally 
microscopic fatigue stresses revealed, but the 


MANUFACTURING CO. 
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“unbelievably smooth finish obtained, 
made it possible to feather the “prop” 
blades with practically no coefficient of 






air friction at high speeds. 

McAleer Finishing Engineers were 
ready for this assignment. Long befoge the 
urgency of national peril, McAleer was busy 
helping aircraft engine manufacturers obtain 
a similar type finish on operating parts of the 
power plants that actually drive these propellers. 

Pass YOUR hard-to-solve finishing produc- 
tion problems on to McAleer. Our broad ex- 
perience in production finishing procedure and 
product improvement through finishing, can 
help you materially in meeting your war pro- 
duction finishing contracts. 

Be the material, metal, plastic or wood—if the 
job can be finished better, faster, more econom- 
ically, McAleer “know-how” will find the way. 


'* Manufacturers of Quality 
Controlled Finishing Materials 


ROCHESTER, MICHIGAN 


..MAY * 1944 

















possible when employing this method to insert gold or black plates. The compressibility of these plates helps to cor. 


leaf between the die and plastic so that the marking will be pensate for thickness variations in the plastic sheet. It 5 
clearly indicated in color (Fig. 1). Marking ink also may be also possible to put the methacrylate parts through the pre s 
spread over the die surface before the embossing operation several times, each time with a heavier impression until the 
takes place. This marking, or “branding” as it is sometimes low spots are printed. Methacrylate is not flexible enou;h 
called, may be applied to either the front or the back surface to be printed on a cylinder press; only a platen press is 
of transparent material. satisfactory. 

The methacrylate surface may also be embossed with a In addition, there are plastics marking machines which 
cold die after the material has been heated to 200 to 300° F. operate on a principle comparable to offset printing. Th« 
With this method a certain amount of material is actually lettering and other markings are first printed on a rubber 
swaged out of position and into the design of the die. In roller, then transferred from the roller to the methacryla‘: 
constructing these dies, space must be allowed into which the sheet. In some models the rubber roller is removable 
displaced plastic can flow. that it can be carried to a particularly large fabricated par 

Manufacturers have developed several printing inks for us¢ 
Etching with this equipment. These inks incorporate a plast 
Some work has been done on methods for etching meth- solvent, thus providing durability. 


acrylate. One process is based on an etching solution con- 


sisting of either ethyl alcohol or acetone mixed with water Silk screening 


which, particularly when heated, softens the plastic surface Silk screen reproduction methods have been found to | 
and causes it to become white. Paper adhesive tape may be very satisfactory for the marking of flat and formed meth 
used for masking the methacrylate, and the desired design acrylate. Recent improvements in this type of markin 
executed by cutting this tape into a stencil. After the solu- have broadened the scope and improved the quality of this 
tion has been applied to the plastic by immersion or printing, type of work. The screen can be made to fit practicall 
an etched effect similar to sandblasting can be obtained. any shape, and the paint can be applied to the surface and air 
This etched appearance can be heightened if a white pigment dried or baked (at temperatures below 125° F.) to secure the 
is incorporated in the solution which is then applied in such a proper adhesion and durability. Either the photographi 
way that the pigment adheres to the etched area (Fig. 2). method or a lacquer stencil method can be employed in th« 
Other methods have been developed by individual manu- manufacture of the screens themselves. It is also possibk 
facturers who offer an etching service to the plastics industry. to use the cellulose nitrate cut stencil on a wire mesh screen 
It is probable that each of these processors has devised his The type of screen depends upon the amount of detail that 
own etching solution and masking materials which are con- is required for the marking. Standard silk screening prac 
sidered trade secrets. tice is followed in this work except for the fact that speciall 


formulated inks are necessary. These inks are available ir 
Printing opaque, semi-opaque and transparent colors 


The tendency of methacrylate sheets to vary as much as 10 
percent in thickness from sheet to sheet and within a given 
sheet increases the difficulty of printing on this material. For accurate reproduction of fine detail, photographi 
One successful method involves the use of rubber printing methods are recommended. In one technique, the phot 


Photographic methods 


1—-The small nameplate in the foreground was pantographically engraved on the translucent material with black 
pigment,wiped in to increase legibility. The lettering on the square of methacrylate at the extreme left was 
printed. The transparent sheet in the center background was engraved with the miscellaneous lettering. Em 
bossing with a heated die was employed in the case of the small square at the extreme right. In the case of the 
lettering at the top of this piece of methacrylate, black leaf was interposed between the material and the die 
2—-In etching the transparent desk plate, a white pigment was incorporated in the etching solution. To increase 
legibility, black pigment was mixed with the solution prior to the etching of the translucent nameplate 
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oto ( FLOATING is the only word to describe the effortless action 
of the Dazor Lamp. For a slight touch will float this light exactly 
where it’s needed, as easily as a man can move his arm. And it 
stays put without locking. Raise, lower, push, pull or turn the Dazor 
Floating Lamp — it remains firmly and automatically held in position. 
Thus localized lighting acquires new efficiency . . . increasing produc- 
tion, improving accuracy and safety, lowering costs. 





lack 


Each job presents a separate problem of In thousands of industrial and govermental opera- 
illuminating the working area. With the tions, economical Dazor Floating Lamps arecon- 
Dazor Floating Lamp an employee gets tributing to high productive capacity. They are 
lighting flexibility at the pocat of work. He distributed by electrical wholesalers, selected 
can control ge haynes Pad avoid reflected for ability to serve. Call your electrical whole- 
glare ... curtail eye-strain, fatigue and error. ; ; 

A single spring force acting through an ‘#!¢ supplier or Wane Bs for 

ingenious linkage and arm parallelogram the names of our distributors 
balances the lamp arm in any desired in your locality. Upon request 
position. Both Fluorescent and Incandes- for Booklet “P” we will also 
cent Dazor Lamps are available; 4 bases send a 16-page Illustrated 
cover every type of machine fastening and Catalog describing Dazor 
portable plant use. models, features, applications. 





Dazor Manufacturing Co. + 4467 Duncan Ave., St. Lovis 10, Me. 


=" 22) DAZOR Floating LAMPS 
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photo-engraving and offset printing. The gelatin film must 
be stripped from the acetate base and cemented to the surface 
of the methacrylate sheet. Needless to say, this operation 
must be carried out in a photographic dark room. A nega- 
tive of the required marking is then made, and a contact 
print projected onto the plastic. Since methacrylate is un- 
affected by photographic solutions, the plastic print can be 
put through the standard developing processes. Several 
firms offer a photographic marking service to the industry. 


Delcomanias 


Where a considerable amount of lettering is to be marked 
on a given part, decalcomanias have been found to be prac- 
tical and economical. The color possibilities are practically 
unlimited, and the adhesion to the plastic is good. 


Temporary marking 

If the marking is of only a temporary nature grease crayon, 
commonly called china marking crayon, is recommended. 
It is also possible to mark methacrylate with ordinary ink 
which can be wiped or washed off. However, long drying 
periods are usually necessary when this method is used. 

A very light sandblasting of the plastic surface is another 
way of achieving a temporary marking of the part in ques- 
tion. While this sandblasting need not be enough to offer 
serious interference with light transmission, it will provide a 
“tooth” for marking with ordinary lead pencil. 


New urea formula 


(Continued from page 117) resistance to surface attack. 

The stripping grade of urea differs from standard urea 
materials in that it has sufficient elasticity at the moment the 
mold is opened to permit its being instantly stripped, instead 
of unscrewed, from the threaded portion of the cap mold. 





6—In this automatic lining machine the roll of lining 
material which is in ribbon form, is mounted on a 
spindle (right background). 
an automatic die wheel that punches out round liners 


This ribbon passes under 


and forces them into position inside the caps which 
are delivered to the rotating star wheel from a moving 
belt. A hopper automatically places each cap in an 
upright position on the moving belt while the star 
wheel assures the correct spacing between the caps 


PHOTO, COURTESY ANCHOR HOOKING GLASS CORP. 





sensitive film is obtained from the film stock supplied for 


In spite of this flexibility, finished moldings have the sa 
permanent hardness of standard thermosetting compounds 

On the well-rounded threads used on closures, stripping urea 
can be successfully stripped on sizes of 15 mm, and ov 
Smaller caps have so great a thread depth in proportion 
their diameter that the danger of splitting must be consider: 
Some molders use wax to aid in stripping phenolic materi:.|s 
but such an added lubricant is not necessary when running 


In fact, a lubricant is de 


=“ 


the stripping urea compound. 
terious, since it causes staining and the shearing of threads 

Stripping urea is available in the same range of colors as 
standard urea formulations, and it may be used in standa 
flat-bed or automatic stripping-type presses. The chi 
(Fig. 5) shows the cure and temperature relationships of stri 
ping compounds. The shaded area indicates the length of 
time during which the compounds remain sufficiently plasti 
for the stripping operation. Data contained in this chart 
were worked out on the basis of a 23 mm. cap. The shaded 
area will vary, depending on the size of the cap—the larger 
the cap, the larger the range or shaded area. 





Washington round-up 


(Continued from page 172) Regulation No. 6 Individua 
may also petition for amendments to the order, and any su 
petition would have force if it came through the Industry Ad 
visory Committee 


Increased facilities for phthalic anhydride 


issued by WPB, should be « 
Newly developed military d: 


The fcllowing news release, 
interest to plastics producers: 
mands have made it necessary to increase the nation’s capacity 
for producing phthalic anhydride by between 12,000,000 an 
15,000,000 Ib. a year 

While the chemical is widely used in resins, dyes, plasticizers 
certain food and pharmaceuticals, it is the effectiveness of one of 
its derivatives as an insectifuge that has resulted in the increase« 
This increased demand is expected to run t 
As a result, WPB official 


military as well as civilian 


military demand 
24,500,000 Ib. for this purpose alone 
said, allocations for other purposes 

have been cut down to a “skin-and-bone”’ basis 


Fenlin leaves the navy 


Jack Fenlin, who has supervised the Plastics Section in the 
Navy Dept. for the past 2 years, has resigned to accept a pos! 
tion with the Daystrom Corp., Olean, N.Y. He will be manager 
of the Special Products Div. and wiil supervise the development 
and manufacture of new products. Before organizing the Navy 
Plastics Section in April 1942, Mr. Fenlin spent 13 yr. with 
Bakelite Corp. 
Navy 


He will continue in a consultant capacity to the 


Restrictions lifted on plastic collapsible tubes 


Collapsible tubes made exclusively of plastic, with or without 
the addition of a steel fastener at the bottom of the tube, are 
specifically exempt from regulations affecting other collapsible 
tubes, according to a recent announcement of the WPB. Befor« 
this amendment, plastic collapsible tubes were theoretically 
barred from production. WPB officials in the Container Div 
never intended to prohibit the use of plastic collapsible tubes and 
enacted this amendment to clarify the order. Most plasti 
tubes were made of acetate, aad served as containers for medical 
goods. 
to water absorption 
the experiments continue, and wrote this amendment to prevent 
interference with research now under way. But, of course, any 
plastic material used for this purpose must run the allocation 
gantlet before it will be made available 


Up to date, they have not been entirely successful due 
Container Div. officials are desirous that 
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CIZeTS, 

one of The heavy flash, usually found around cause the TRANSFER process utilizes the 

eased larger pieces molded by the straight flowing characteristics of thermosetting materials 

wn te a ane) of car yer in their plastic state. 

ian or very greatly reduce = This contrasts with the employment of straight 
TRANSFER MOLDING. heat and pressure on molding powders or 
Flash is reduced because the mold is preforms packed tight into molds in the 

ia closed before the material is TRANS- standard compression process. TRANSFER 

= FERRED into the cavity and also be- MOLDING achieves complete filling of the 

nager mold cavity with a minimum of material wastage. 

waa The resin and filler are owed into every small 


with crevice of the mold, enabling the molder to 


o the TANspep ~ turn our precise moldings with extremely thin or 
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ICTORY 
WILL BE OURS 


BY PULLING TOGETHER! 


We are here to serve our 
Country, and Customers 
Old and New, by Providing 
High Quality Molded Parts. 
Our trademark stands for justice, 
and is backed by an engineering 
staff of more than thirty years ex- 
perience. 

This background is yours for the 
asking. Consult us with your 
problems, small or large, simple 
or complicated. 

Compression and Transfer 
Molding of Thermosetting 
Materials Is Our Specialty 


PLASTIMOLD, INC. 


ATTLEBORO, MASS. 














News of the industry 
(Continued from page 176) 


*% THE APPOINTMENT OF PATRICK B. ZAZZARA AS 
general manager of Molded Products Co., Chicago, IIl., 
nounced by D. R. Siragusa, president 
Corp. for the past 25 years as assistant superintendent, M 
Zazzara has had wide experience in the compression and injecti 


was a 


Associated with Lior 


molding of plastics, die-castings and work with screw machin 
His time will be devoted to increasing the mechanical and opera 
ing efficiency of all molding equipment and supervising the pr 
duction of Molded Products Co 


% KOLD-HOLD MFG. CO.,, LANSING, MICH. A) 
nounces the appointment of H. W. Whitmore to the position 
chief engineer, succeeding R. H. Swart. Mr. Whitmore comes t 
this firm after 2 years with Automatic Products Co. and 10 yea 
with General Refrigeration Div., Yates American Machine Co 





New machine 


(Continued from page 165) manner that the material i 
jected into the die cavities is just below the curing or setting 
temperature. Heat from resistance-type electric heaters plac 
within and about the die is applied to offset heat loss, thus mai 
taining the die at the curing temperature 

, 


in tne 


In order to prevent the material from setting up 
jection nozzle, water flows continuously through the two heating 
electrodes, so that the material is chilled below the curing or 
setting point immediately after the heating current has ceased t 
flow. A transformer similar to one used for electric welding and 
controlled by electric timing equipment furnisheg the power 

The jet molding process is also applicable to the injection mold 
ing of either soft or hard rubber articles. This method obviously 
cuts heating time as compared with ordinary compression mold 
ing, since the material is virtually up to curing temperature upon 
its introduction into the die. Here again, the time consumed is 
from one-third to one-fifth that required for compression mold 
ing, depending upon -the thickness and weight of sections A 
license for the use of the jet molding system embodied in thi 
machine must be obtained from Plastic Processes, Inc 

The machine emibodies the following features of engineering 
and construction: The functioning parts are built into a heavy 
beam frame of ‘‘moly”’ cast steel, with the beams and end cast 
ings in the form of a closed ‘“‘U,”’ providing a rigid die-clamping 
structure of 400 tons. The movable die plate, 21 * 25 in 
moves within this frame by means of V slides working in hard 
ened V-grooved inserts. The die platen is, of course, free of bars 
or other interference, so that its maximum area can be used 

The patented Lester hydraulically operated double toggle and 
link mechanism for holding the dies ciosed, operates vertically 
beneath the bottom or movable die plate, developing a die 


locking pressure of 400 tons. It is built so that the ‘‘shock’’ load 
of injection is not applied directly to the toggle pins, causing 
possible breakage, but is transmitted through the hardened cam 
locks directly into the “U” 


cams is accomplished by use of a felt pad wiper system The 


frame. Automatic oiling of the 
pads need be saturated only two or three times a week 

Rapid and easy die adjustment is accomplished by a single 
hand crank actuating a worm which rotates a worm wheel The 
wheel is made integral with a large diameter Acme thread screw 
located in the center of the movable die plate, thus assuring 
control support and permanent parallelism of the die plates 
The base of the machine can be embedded in the floor to bring 
the die platens to waist height. Total weight is approximately 
19,500 pounds. Other variations in design can be developed 
for specific needs in any or all of the three types of injection 
systems mentioned 
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< \ Molded Plastics job? : 


mold 
iously 





mold Plenty! 

upon For, when the proper time comes, you'll find, in this modern 242 acre 

ned is plant, everything needed to produce your postwar, plastic molding job 

mold just as it should be produced . . . to insure complete satisfaction, maxi- 

ne mum economy, and on-time delivery. 

shone For example . . . you'll find here exactly the type and size of press 
your job demands. If it can best be produced by transfer molding .. . 

ve that’s the way we'll handle it. But if injection or compression molding 

oe would be better . . . we'll do it that way for you. 

ole . If your job requires a 500 ton press for most economical production 

“*¥3 . it’s here . . . several of them. If a larger or a smaller one would be 

ony more advantageous . . . there’s a complete range of sizes, including just 

‘bars the right one. 

And whether yours is a simple flash mold or one calling forplit cavi- 

and ties and special fixtures . . . we're equipped to design and build it care- 
cally fully, painstakingly, in one of the finest toolrooms in the industry. 
die- That's the way it is at CMPC . . . through the complete cycle of de- 
load signing, mold-making, molding, and finishing . . . whatever is needed 
ising to give you the best in plastic molding . . . you'll find it here. And back 
cam of it all lies twenty-five years of experience plus a nation-wide reputation 
4 for quality . . . for doing even the toughest jobs well. 


The CHI von Pp ety Gili 


crew 


7 * 
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ring 


sl 1046 N. Kolmar Ave. wd Chicage 51, otdiing 
itely 
»yped Compression, Injection, and Transfer Molding of All Plastic Materials 


“" 125 YEARS OF PROGRESS AND ACHIEVEMENT 
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PLASTIC 
INJECTION VAIYINT' 


SERIES 44 “LEOMINSTER” 
QUALITY IN PRODUCTION AT HIGH SPEEDS 


Write Todgy for Series Ten Years of Research and Practical Experimentation Cul- 
le. agg sen Big minates in Series 44 “Leominster” with .. . 


Priority Information. 
SINGLE SCREW DIE PLATE ADJUSTMENT 
and “CENTRALSHAFT’ CENTRALIZED 
% DIE PLATE SUPPORT 


& i For Perfect Die Alignment To Prevent “Flooding”’ And Rejects. 


LEOMINSTER TOOL CO., Inc. 


LEOMINSTER, MASSACHUSETTS 


MANUFACTURERS OF MACHINES AND MOLDS FOR THE PLASTICS INDUSTRY 
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The lean ‘“‘rail-splitter’’ was a man who looked ahead. 
Behind his many years of patient study was one driving, deter- 
mined thought —to prepare himself for any opportunity or 
demand the future might bring. 


This is our concentrated aim, today. While working at 
top speed for the war effort, our Valinite engineers are making 
every spare moment count by filling it with study of the possible 
problems of tomorrow's production and plans for their solution. 
We have but one desire — to even more thoroughly prepare 
Valinite for hundreds of peacetime applications. Already, 
this new low-pressure moulded reinforced plastic is meeting 
the rigid demands of war in scores of plastic structures. To 
business and industry, planning greater things after Victory, 
Valinite offers new versatility and efficiency as the new con- 


struction material of tomorrow. 


eee 


TTA Tal acl ae) 
MARION, VIRGINEA 


Buy 


AND 
STAMPS 


Our ideas extend far be- 
yond today's limitations. We 
are looking ahead and plan- 
ning to do a better job in 
hundreds of new products 
for happier, more convenient 
living. The possibilities and 
advantages of war-born 
Valinite make it a material 
well worth investigating. Our 
Post-war Planning Bureau will 
be glad to discuss your prob- 


lems with you at any time. 








The Gallowhur Chemical Corp.'s 


SUNSTILL 


For the production of drinking water from salt water 
Adopted by the 
U. S. Army Air Forces. 


a 0 


TEN OF THE PLASTIC PARTS 
FOR THIS EMERGENCY APPARATUS 
WERE INJECTION MOLDED 


bY STERLING 


Four members of this parts family .. . 
A, 8, C, D look enough alike to be quads 
—but each is a totally different structure, 
with differently sized and shaped open- 
ings branching off horizontally and ver- 
tically. DIES for these parts required 
automatic core pulls in four directions 
and in several planes. Preparation was 
completed in comparatively short time. 
MATERIAL— Cellulose Acetate Butyrate 
(Tenite 2). PRODUCTION — Very 
exacting. No machining re- 
quired. In meeting rigid 

specs these ten parts 

exemplify Sterling » ; 
quality at work! | | pat a "— ; 4 Onl 
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STERLING PLASTICS CO 


1140 COMMERCE AVENUE, UNION, N. J. 


Plastic 


MOLD DOWNRIGHT USEFULNESS 
INTO BEAUTIFUL EXTERIORS 


Examine this sleek instrument housing. Notice the in- 
tricate design, with studs, bolt holes, dividers, and 
molded side holes. Every curve and angle serves a useful 
purpose. Yet in proportion, design and contour this 
housing is a thing of beauty. Even the louvers in the 
end wall add a decorative effect. 


Only through the medium of molded plastics can beauty 
and utility be thus combined at practical cost. Yes, 
molded plastics can perform near-miracles . . . when 
guided by skillful engineering and production “know- 
how?’ 


We, at MOLDED PRODUCTS, welcome assignments 
like this, which challenge our ingenuity. We take con- 
siderable pride in specializing on complicated housings. 
But we are also prepared to mold the simplest parts. 
Whatever your problem, ask one of our engineers to 
consult with you, or send us your specifications for 
quotation. MOLDED PRODUCTS COMPANY, 4533 
W. Harrison St., Chicago (24) IIl. 





Here is the completed 
“Photelometer; produced 
by Central Scientific Co., 
Chicago. This instrument 
is used to make chemical 
analyses by accurately 
measuring the amount of 
light which will pass 
“through the substance be- 
ing tested. 








MOLDED (5 PRODUCTS 


0 | 











N, matter what plastic products you want t 
mold — what materials you want to use — you 
can get the right machine for any molding jot 
from Watson-Stillman . . . builders of the most 
complete line of hydraulic equipment available 
for compression and injection molding on large 
scale production, diversified short runs or in 
the laboratory. All Watson-Stillman equipment 
embodies operating and production features 
consistent with latest trends in plastic materials 
and molding techniques. At Watson- Stillman 
you can also get—without obligation—unbiased 
advice on selecting equipment and on other molding problems, based on intimate association 
with the Plastics Industry from its very beginning. Write or call the Watson-Stillman Company, 
Roselle, New Jersey. 








AUTOMATIC COMPRESSION SEMI-AUTOMATIC VERTICAL INJECTION 
MOLDING MACHINES we 
25-75 TONS 


COMPRESSION MOLDING MACHINES e MOLDING MACHINES 
50-850 TONS . 2 AND 4 OZ. CAPACITIES 








MOORDING. A Rennes ® MOLDING PRESS 
6 TO 24 OZ. CAPACITIES 


ANGLE MOLDING 
8 PRESSES 75-TON, 3-UNIT 
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DIE SINKING AND 
HOBBING PRESSES > 
150 TO 2000 TONS CAPACITIES 


GENERAL PURPOSE PRESSES 
FOR UTILITY MOLDING ? 
AND LABORATORY TESTING 
- TONS 


HAND PUMPS 


VALVES AND FITTINGS 


PREFORMING PRESSES 
75 TONS CAPACITY 


SEM!I-AUTCMATIC 
MOLDING PRESSES— 
ACCUMULATOR OPERATED 


STEDIFLO PUMPS 
3-200 H. P. 


PLAIN HEATING AND 
CHILLING PRESSES- 
ACCUMULATOR OPERATED 


ACCUMULATORS— 
HYDRO-PNEUMATIC 


es LABORATORY PRESSES 
20-200 TONS 


HINGED TOP 
RECORD PRESSES 


ACCUMULATORS 
e WEIGHTED 














A company is known 
by the customers it 


serves! 


NGINEERING SPECIALTIES CORPORATION 
has designed, engineered and produced 
highly intricate types of precision-built plas- 
tic molds for many of the most prominent 
molders in the country. A list of our prin- 
cipal customers will be supplied on request. 


In our organization are nationally-known 
authorities on plastic molds and molding. 
Their long experience in this field has re- 
peatedly proved to be of great practical 
value to our clients. 


With expanded facilities, the most modern 
equipment, and a complete staff of mold 
specialists, this company is prepared to give 
you prompt delivery on any type of mold 
you require. Your inquiry will receive imme- 
diate attention from our designing and con- 
sulting division. Phone, write or wire today. 


Engineering Specialties Corporation 
3476 Gibson, Detroit 1, Michigan 


COMPRESSION + INJECTION «+ TRANSFER 











® MOLDING EXPERIENCE 
® ENGINEERING SKILL 
® MODERN EQUIPMENT 


We're still molding to win the war. Occa- 
sionally our tremendous capacity permits 
us to take on another urgent war job. 
Nevertheless, we welcome inquirtes re- 
garding your postwar plans, particularly 
plastic items that we can make and mer- 


chandise on an equitable royalty basis. 


maponato MANUFACTURING COMPANY 


S44 EAST THIRTY-FIRST STREET 
LOS ANGELES 11, CALIFORNIA 
Telephone ADams 1-1188 


Established Plastics Molders for more than 20 years 
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PLASTICS 


Development and Engineering 





Critical plastics problems have been worked out in our laboratories during 
recent months for universities, war contractors, aircraft manufacturers, and 
plastics molders. The plastics knowledge and experience of our Research 
Staff, as well as the ASTM testing equipment maintained here, is available to 


anyone with plastics problems encountered in war or postwar plans. 


Inquiries are cordially invited. 








INDUSTRIES TECHNICAL INSTITUTE 


Research for Testing Laboratories 


Dept. E-5, 186 S. Alvarado Street, Los Angeles 4, California 
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see for yourself the advance- 
ments made in electronic 
preheating by 
AIRTRONICS 
Model CB 
high-frequency heat generator 
at the 

S.P.1. CONFERENCE 

May 11 & 12, Chicago 







































At the exhibit of the S.P.I. National Confer- 
ence you will see the many refinements in 
electronic preheating equipment that are 
embodied in the AIRTRONICS Model CB — 
which has been specifically developed to 
speed up compression molding. 


You can see for yourself the simplicity of its 
operation — high efficiency at all loads and 
timing intervals — absolute safety to opera- 
tors and equipment — and dependability of 
operation. 


AIRTRONICS preheaters are complete, self- 
contained units, ready for operation the 
minute they are connected to the power sup- 
ply — the self-aligning electrodes that are an 
integral part of the unit, uniformly preheat 
pellets of 2” to 22” thickness and up to 35 
sq. in. in area, with equal effectiveness. 





SEND FOR YOUR COPY... 


if you are not planning to attend the 
S.P.l. meetings, write for complete 
information on AIRTRONICS pre- 
heaters... please use company let- 
terhead. 


AIRTRONICS 
(MANUFACTURING 
COMPANY 

*% Division of Aerocrafts Corporation * 
NEW YORK oes ene 1 
CHICAGO 72.,") “octer Ore 

* Reg. U.S. Pat. OF LOS ANGELES eee ennece Pe. 


Zone 26 























PITFIRE 


ELECTRO-HYDRAULIC INTERNAL GRINDER 


Ready ahead of time—the Sav-Way MH-1 combina- 


Modern Functional Design tion hand and electro-hydraulic internal grinder. 
Throughout 
* 
Neoprene Insulated through the use of aircraft-type micro-limit switches 
. 


Famous Gold Seal : 
Spindle adjustable cross feed. Dozens of outstanding features! 


od As up-to-the minute as the plastics industry, itself! 
Electrically-Operated 


Sidishad Wheel Greate It's a postwar machine—ready now to help speed to- 
day’s war production! Its low cost will surprise you. 


5/32” minimum table stroke! Gatling gun table speed, 


and solenoid-operated valves. Electrical, automatic, 


INDUSTRIES 
(t'- i 
BOX 117, HARPER STATION, DETROIT 13, MICH 


BUILDERS OF HAND AND HYDRAULIC NTERNAL GRINDERS : PR 
PLUG GAGES . MICROMETER CHECKE ° 


Send for Actual Photographs, 


Specifications, and Prices 









P-K ASSEMBLY ENGINEERS 
“BLITZ” TWO TROUBLESOME 


4% 































— prove the simpler P-K Fastening 
Method is a short cut 
to stronger instrument assemblies 





A TOUGH JOB TILL TAPPING GETS GO-BY. Fastening the plas- 

Industrial Timer Corporation, N. J., makes numerous _gie cover (A) to the plastic body was a tough job because 

timing devices widely used by the armed forces and by _a brass part lay between. When tapped for machine screws, 

brass chips fouled the plastic threads, holding power was 

poor. P-K Type “F” Serews eliminated both tapping and 
chip problem, assured a strong assembly. 





war plants. When planning the assembly of a newly 
designed Running Time Meter, they first tried machine 
screws for two “tricky” fastenings. The result was costly 
tapping delays and unsatisfactory holding power. 


Familiar with the advantages of P-K Self-tapping 
Screws from use in metal assemblies, they called in a 
P-K Assembly Engineer. By following his suggestions, 
the bothersome “bugs” were eliminated, along with both 
the tapping operations. 

<A 


Talk to a P-K Assembly Engineer about your fas- 
tening problems. He has specialized in all types of 
plastic and metal fastenings, ard is well-prepared to 
show you how to save tapping time, prevent breakage, 
improve strength. He'll call at your request, — or, if you 
prefer, send assembly details for recommendations. 
Parker-Kalon Corp., 208 Varick St., New York 14, N. Y. 





J 


a 
AR q R KAI 1)" are used to fasten the brass dial plate (B) to the small 
hollow brass tubes that have been molded into the plastic \ 


y 2 > case. With machine screws, a complicated fixture would 
LPIA Coptecttec have been necessary to hold the tubes for tapping, also 
tapping the tiny holes would have given constant trouble. 1 


Girls now drive the P-K Screws easily, without fixtures, 


SELF-TAPPING SCREWS aeons 


NO FIXTURES — NO FAILURES, now that P-K Type “Z” Screws 








WHEN YOU’RE IN a Tight Spot. .« TRY NIXON 


No time for conversation... Contact an 


organization w ith an extensive experience and 
cognizance of your problems . . . NIXON has 
‘come through’ for many others in the past 


— perhaps we can help you too. 


MATERIALS: Cellulose Acetate + Cellulose Nitrate + Ethyl Cellulose 
{VAILABILITY: Sheets «+ Rods + Tubes + Extruded Profiles 
Cellulose Acetate and Ethyl Cellulose Molding Powder 


NIXON NITRATION WORKS NIXON, NEW JERSEY 


M. FAHRINGER Cc. D. KERR, JR. \. F. PERRY W. S. MOWRY c. B. JUDD 
1635 West Farwell Ave. 5600 Bedford Road Leominster 126 Marsdon St. 101 Loudermann Bldg 
Chicago, Ill. Detroit, Mich. Mass. Springfield, Mass. St. Louis, Mo. 


NORTHWEST PLASTICS INDUSTRIES 
921 Terminal Sales Bldg. 415 Fourth Cherry Bldg 


Portland, Ore. Seattle, Washington 


HOBBS GLASS, LTD., Canadian Distributors—Quebec «+ Montreal + Ottawa + Toronto * Hamilton 
Brantford *« London « Windsor * Winnipeg * Moose Jaw * Saskatoon * Vancouver * Victoria 
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The ninth in Aico’s series of plastics applications. 


P.iastic Shower Head 
for Ship or Shore 










HIS plastic Speakman 

Adjusta-Spray shower 
head ... redesigned in plastics 
for diversified Army and Navy 
duty ... has important func- 
tional advantages over its 
predecessor. Expensive machining and assembly operations 
involved in the previous method of manufacturing were 
eliminated. Result ? A 30% reduction in cost ! 

Aico engineers, with more than 28 years of experience 
in plastics, were well equipped to adapt this part for plas- 
tics manufacture ...to obtain best results from the material 
selected and to meet exacting government specifications. 
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PRECISION 
MOLDING 


29th Yeor 


AMERICAN INSULATOR CORPORATION, New Freedom, Pa 





DILLON-BECK MANUFACTURING COMPANY 


} 
| 








ENGINEERS: 


Calibrated Plastic 
Tube Modernizes 
Old-Style Rain Gages 


IRVINGTON, N. J. 
Outmoded rain 
gages can now be 
readily modernized, 
thanks to the Dillon- 
Beck Manufacturing 


Company's recent in- 





troduction of a cali- 
| brated plastic inner 
cylinder which can be 
used in conjunction 
with the copper outer 
tube of the old-fash- 


ioned type gage. 


Molded of clear 
Lucite, this new inside 


tube is quickly and 


easily readable. The 
| calibrations, heat- 
branded on for perma- 
nency, indicate amount 


of rainfall up to 2” in 





—__—._—« fractions of 1/100th 
of an inch and accu- 
racy of measurement is also heightened by 


the greater width of the mouth. 


Valuable for general military use, the 
larger capacity of the tube is particularly 
important in climates where exceptionally 
heavy rainfall is the rule rather than th: 
exception. 

This new development was designed and 
produced by the Dillon-Beck concern and is 
a ramification of the D-B all-plastic rain 
gage used so successfully by the Army Signal 
Corps. 





IRVINGTON, WN. J, 


DESIGNERS - MOLDERS 
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COLOR 2nd DESIGN 


COMPEL 
ATTENTION 


Ever since Mrs. Cavewoman clapped her 




































hands with delight over Mr. Caveman’s 
first clumsy effort to “‘make a picture’’— 
women have been demanding beauty, de- 
sign and decoration. Today wise manufac- 
turers recognize and profit from this age- 
old desire by decorating their products 
with Meyercord Decorative Decals. For 
Meyercord Decals produce hand-painted 
effects that are durable and washable—in 
any colors, sizes, designs—at mass-produc- 
tion speed and economy. Compel buying 
preference for your product by appealing to 
the universal desire for decoration—with 
colorful Meyercord Decals. Consult us on 
the decoration of your Post-war products. 
Address inquiries to Department 21-5. 


Decorate Your Products with 


THE MEYERCORD CO., CHICAGO 44, ILL. 







SALES OFFICES IN PRINCIPAL CITIES 
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Midget Model Ball & samy = grinder is the answer to 
many conservation = 4. e plants it is used in 
le ines ope Smaller ants find it useful 
for actual production. Schools find it a use- 
ful adjunct to instruction courses. This Mid- 
get is small in size, but large in work. It 
grinds 15 to 25 pounds per hour, has solid 
tool steel knives, sealed outboard SKF 
bearings, heavy castings. Takes only 15” 
x15” of floor 
space. % 

H.P. motor. 









Write for 
FREE 
catalog of 
13 models. 


w—eBALL & JEWELL= 


Since 1895, Manufacturers of Patent Rotary Cutters 
or get in touch with nearest representative 


20 Franklin Street Brooklyn, N. Y. 


NEW YORK: Alsing Engineering Co., 111 8th Ave. MINNEAPOLIS, MINN 
Boyd & Woelker, 506 Northwestern Bank Bidg., DETROIT: J. C. Austerberry’s Sons 
CHICAGO: Neff, Kohibusch & Bissell NEW ENGLAND: Standard Tool Co, 
Leominster, Mass. ST. LOUIS: Lerrimore Seles Co. LOS ANGELES & SAN 
FRANCISCO: Machinery Sales Co. LOS ANGELES: Moore Machinery Co 
WICHITA, KAN.; Fluid Air Engineering Co 
LONDON ae AND. Bleckfriar's Engineering Co., Ltd. 
SYDN AUSTRALIA: Scott & Holladay, Pty. Ltd. 

CANADIAN ROSEN Williams & Wilson Ltd., Tocunt> & Montreal, Canede 








TODAY AND TOMORROW... 


a 


Leadership in 
Injection Molding 
TW 


COLUMBIA 


PROTERTOSITE CO., Inc. Carlstadt, N. J. 
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LIGHT WEIGHT scraprer 








POST WAR PLASTIC SALES 


..- Asound capital structure is 


required to finance broad post 


war markets. 





Alert manage- 
ment is investigating factoring | 
—the streamlined banking 


of prosperous industry. 


BOOKLET ON REQUEST 


COLEMAN & COMPANY 


FACTORS «+ ESTABLISHED 1912 


168 FOURTH AVENUE NEW YORK CITY 








GLYCERINE 





QUICKLY AVAILABLE 
AT A STOCK POINT NEAR YOU! 





Armour’s 332 stock points mean 
7 fast, dependable service for your 
present and future glycerine needs 
— 
CHEMICALLY PURE or U.S.P....A high grade, water-white glycerine 
meeting the requirements of the United States Pharmacopoeia. Suitable for 


use in foods, pharmaceuticals, cosmetics or for any purpose where the high 
est quality is demanded. It has a specific gravity of 1.249— 25°C./25°C 


HIGH GRAVITY... A pale yellow glycerine for industrial purposes with a 
specific gravity of 1.262— 15.5°C./15.5°C. 


DYNAMITE .. . A yellow glycerine made especially for the explosives trade 
It has 2 specific gravity of 1.262— 15.5°C./15.5°C. 


YELLOW DISTILLED ...A yellow glycerine for industrial purposes with 
a specific gravity of 1.259— 15.5°C./15.5°C. 


ARMOUR AND COMPANY 


1355 WEST JIST STREET CHICAGO 9, ILLINOIS 
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last molding will meet your speci- 
fications. The pieces will be 






properly cured, and will be free 





of internal and external flaws. The 







_ reasons: Accurate is accurate. Our 
precision moldings are the result 


—eee | 







y 
g. 
Z 
j 
y 
an 
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4. of a combination of exact control 


Se of the molding process and careful 


testing of the molding powder. 






Maint f precision through- 
. One of the assurances you have ee ee 





out complete runs gives Accurate 








when you deal with Accurate 





customers uniform moldings. 












; | ?. aa Molding, is that your moldings 
| ~S will be uniform. Whether the runs Consult our engineers on war and 
¢\ are short or long, the first and the post-war production. 













ACCURATE MOLDING CORPORATION 


116 NASSAU STREET + BROOKLYN, NEW YORK 


5 WTIC 
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Stee) / MOLDS 


TO END ALL CORROSION PR OUR SPECIALTY. 
aie ane INJECTION - COMPRESSION 








mean 








oe Saran is a tough thermoplastic ariginally made to replace 

reeds. such strategic war materials as aluminum, stainless steel, TRANSFER 

ntine nickel, copper, brass, tin and rubber. Now found adaptable to 

ble for a wide range of uses in product designing, food processing for all kinds of plastics 

» high- and wherever non-corrosive materials are necessary. Its in- ° 

C. sulating qualities, flexibility and ease of handling make it Let - wealth of experience 
extremely valuable in installations dealing with oils, gases, be of service to vo 

with a air, water and corrosive chemicals. It is available in tube, — 





pipe, sheet, rod and molded fittings. 









Technical Bulletin P-8 will be 
sent on request. Address Dept. SA 


4 Pat. No. 2160931 
+ with pl@] ler F-\. i -16):):1 5: mae} 


FRAMINGHAM, MASS. 


NEW YORK 261 Fifth Avenue 
y ‘allen Acie) 412 South Wells S* 
DIS SAN FRANCISCO . 121 Second S?* 


trade 


STANDARD TOOL CO. 


Leominister, Mass. 


New England Agents— 
Lester Injection Molding Machines 











MAY * 1944 213 








i Three Things Te Remember ! 


When considering what molder you will use for that difficult and intricate 
piece of 


PLASTIC MOLDING 


remember (1) We design, (2) we make the molds, (3) we do the molding-—and 
all of these operations are done under the same roof with the close cooperation 




























so necessary to the production of perfectly molded pieces. 


Here at KUHN & JACOB, designers, mold makers and molders work 
within constant reach of each other. Problems are solved instantly as they 





arise. Bear K. & J. in mind for post war production. 


orto ISig 


® KUHN & JACOB MOLDING & TOOL CO. 


TRACE aR 


1200 SOUTHARD STREET, TRENTON 8, N. J I obls Sy 
+ 
TELEPHONE TRENTON 5391 Shustic G me 


55 WEST 42nd STREET, NEW YORK 18, N.Y 


EXTRUDED 


PLASTICS 


for 
WAR WORK 


and 
Essential Civilian 


Applications 
* 































Be sure of a 


BETTER CURE 
Cu 


THICK 
SECTIONS 


with Despatch 
Forced Draft Ovens 













Fastest and least expensive way to get a sound cure on 
thick plastic sections is to preheat material Arst—in a 
Despatch forced draft oven. 

With uniform, accurately-controlled 
heating of entire charge you avoid 
surface pre-curing, get a better flow, 
higher dimensional stability. 






























Shapes — Profiles Saves Over 50% in Molding Time 
By saving heat-up in your press a 
Strips — Tubes Despatch oven also cuts molding time 


in half, eliminates nearly alJ common Fast-loading flap 















molding troubles. doors make operation 
Made to Order ONLY Install one of these time-saving  £°°7: 9\"* ,eMective 
No Stock Items ovens beside your press now! with drawers, too. 
Details, Quotations — Promptly WRITE FOR DETAILS TODAY! 










PROMPT 
DELIVERY 
AA3 orders 





AMERICAN PLASTICS CORP. 
225 West 34th St. New York City 1 


DESPATCH 


OVEN COMPANY. minneapous 
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NITRO-CELLULOSE 
and 
CELLULOSE ACETATE SHEETS 
RODS and TUBES 


Fabrication of Numerous 
Articles from Plastics 
s 
Our engineering staff can aid you in 


solving intricate problems. We invite 
an opportunity to quote. 


an experienced organization with 
COMPLETE FABRICATING FACILITIES 


for precise, clean, efficient production 





OVEN BUILT TO LF avCcn ama” 


Rt a eee 


MODERN AUTOMATIC SCREW MACHINES 


for accurate, fast, economical performance 





large wet saw designed 
by LF for precision cut 
ting of heavy Lamicoid 


SPECIAL TOOLS FOR SPECIAL JOBS 


designed for economy and fast production 


Fa | 
# ; 


AUTOMATIC FEEDS BUILT INTO PUNCH 
PRESSES for fast precision fabricating 


: 





PRECISION MACHINES 
available for all types 
of milling operator 


LAMICOID FABRICATORS INC: 


Midwest Fabricators for Mica Insulator Co. 


ev 'Co, 


Specialists in fabricating laminated 
phenolic materials «1 iS lp 


-Engraved and Graphic Lamicold 2 40 


















Complete Line of 





y 
| 
| Machinery for Celluloid | 

and Plastics Mfrs. | 


JOHN J. CAVAGNARO | 


Engineers and Machinists 
HARRISON Fagineen and Machinists KEW JERSEY | 








Presses or 
Dehydrating 
Filtering, Cak- 
ing,Polishing, 
Stuffing, etc. 












press in operation. Operator places article to be stam 

on chain feed which carries it under the head of the press. 
Stamped articles are ejected automatically into a chute at 
the side of the press. 





Partial view of a Peerless automatic roll leaf hot pre me | | 


AUTOMATIC MARKING 
by the PEERLESS PROCESS 


The process is one of hot marking, utiliz- 
ing a Peerless stamping press, heated 
metal dies or type, and a roll of Peerless 
marking foil. It can be applied to flat, 
curved, and cylindrical surfaces .... to 
plastics, hard rubber, fibre, wood, leather, 
cloth, board, pew. etc. The marking is 















Mixers: Plain or Stainless 
Preliminary or Vacuum 





 — 
— 











SQ 




















done in a single, fast press operation. The 
die starmps the design or lettering into the - : 
surface ing marked, transferring the How did we get along 
color at the same time. 
+ . 2 4,7 
Produced at Printing Speeds without iz all these yeas: 
The Peerless Marking Process replaces You, too, will be asking yourself 
slow, old-fashioned wiping-in operations. that question after you install an 
Although results are achieved at printing : 
speeds, they have the appearance and per- | 
manency of engraving. It is an ideal AT L A 5 T e b6 E” . 
method for making plastic name or in- yp 
struction plates and dials, and can be used High Pressure Reducing Valve oy 
to strike in lettering on finished plates. pene! 
This remarkable valve is now being used in 
Presses to Meet Your Requirements eens ch thc wen oe co cal 
fi r a a ess es al € ay »> TO and in De 
Peerless offers a wide range of marking cluding 6000 Ib. per sq. in. And the work is ac _ 
presses eee from hand operated to fully complished positively WITH(¢ UT SH¢ ICK able 
automatic types .... to meet varying re- How Does It Do It? 
quisements. if your present needs do not | | tie'ilicn, This valve ia made by a concer Hea 
justify your own installation, our War that has — ialized exclusively in regulating valves te 
Contract Division can handle the job for | ‘9.00. *icTueWon" the iarce Loosietes ice 
ou. Write for full information to Peer- | of devign and research. The body ‘ws of forged 
ess Roll Leaf Company, Inc., 4515 New steel. A formed paclion of special material 
York Avenue, Union City, New Jersey. | ufar%fcinmonly used in hydreulic machinery. foo 
Branches in Chicago and Boston. The pressure on the seat is balanced by a piston from 
with the result that variations in high initial pres mach 
sure have little effect on the reduced pressure. perte 
For other ATLAS plastics plant pr duc ' 
a ¥, qr ad in the January 1944 issue of MODERN PL iSTIC S J 
a a 
“FP E J Ri TLAS VALVE COMPAN ™ 
| REGULATING VALVES FOR EVERY i 1 
277 South Street, Newark, N. J. ' 
Representatives in principal Cities 
MARKING MACHINES « MARKING FOIL 











216 MODERN PLASTICS 








lfrs. 
LO 





ii. 








THE NEW MISKELLA 
infra VIBRA-VEYOR 


For Pre-Heating and Drying Plastic Powders! 
MANY OUTSTANDING FEATURES! 








s e 
Fully inclosed with Capacity sixty pounds 
ly removable per hour. 
e * 
Detachable 75 pound Lamp-Sever Shock 


hopper with adjust- wm Absorbers. 


able gate. 
e 


Heavy metal vibrator 
trough 15° wide with 
electronic variable 
flow control. 


Blower fan 

fumes out Ea 
wide fireplace type 
chimney. 


Handle pans, one 
above the other, hold 
ten pounds each. 
Also removable from 








perfect heat tr either side. 
Soma. @ Detachable from Bench-Truck for over hopper suspension 


INSULATED Angle teed trough furnished to deliver material from either side. 
REFLECTIVE Insuleted-Reflective Infre-Red eight lamp heat pene! with 4 
EEAT switches for 500, 1000, 1500 or 2000 watts. 


MANUFACTURED BY 


INFRA-RED ENGINEERS & DESIGNERS 


1633 E. 40th Street Cleveland 3, Ohio 








ELIMINATES 
MANPOWER 
PROBLEMS 


5 HIS compact 
automatic machine 
punches fins and 
cleans holes of Urea, 
Phenol and Melamine buttons. 
Completely automatic it saves count- 
less man-hours of work and per- 
forms with perfect efficiency. Can 


be set & re-set to handle all sizes. 3 models: 
Model S accepts sizes 12 to 34; Moden SP accepts 
sizes 36 to 50; Model SX accepts sizes 12 to 50. 


Production up to 450 per minute. 





CORPORATION 
386 FOURTH AVENUE NEW YORK, N. Y. 














MAY * 1944 


217 





printing on 
PPLE ANS el CS 5 


That's our specialty. 


For the past several years Creative 
has devoted all of its attention to 
the development of printing meth. 
ods and printing materials especi- 
ally designed forplastic decoration 


We are particularly proud of a re- 
cent achievement, the perfection 
of a permanent printing material 
for plastics, impervious to wear, 
washing or abrasion and to the ten- 
dency of some plastics to “throw 
off printing inks or laquers. 


For the first time the packager and 
industrial designer alike are afford- 
ed the opportunity to design 

multicolor with the assurance that 
the added colors will become an 
integral part of the plastic surface 
as though inlaid or “molded in” 


REEN PRINTERS TO THE? COSMETIC S&S) eae 


EATIVE a Ca GROUP 


STREET, NEW YORK 11, N. Ve, CRELSEA 3-6600 58 —0 


7 


We serve not only as Custom 
Moulders but also offer complete 
assembly service. We solicit in- 
quiries on war work and invite 
consultation on future planning. 
For information on our Standard 
Navy and Maritime Fittings con- 
sult Graybar Electric Company. 


MEMBER OF THE SOCIETY OF THE PLASTICS INDUSTRY 
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po YOU KNOW... 
tind the ee of Infra-Red Ray ) 











reative 
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especi- 
ration, 









WOMEN WORKERS 
and all GREEN HANDS can drive 


Remove Moisture from Plastics Quickly 
and Cheaply with Nalco Infra-Red Lamps 













































of a re. 

lection Use Nalco Dritherm Lamps for 

aterial § efficient results . . . available in Inside-Sil- Sela, hs 
% * vered (self-reflecting) or clear glass types. HO aiiz Phill ps & BOLTS 
‘throw Learn all of the advantages of the Infra- 


with Speed. Safety fs Efficiency 


Red process for plastic dehydration. 





erand 
afford- 
gn in 
e that 





me an 
urface 
in”. 





Becéuse these modern face rp for plastics can be 
290 See and efficiently hand or power driven by inex- 


Exterior of Infra-Red Conveyor Belt Sides dropped to show errengement of 








D Tene! for removing moisture from  inkte-Red light bank and moteriels perienced workers, basic training time is drastically 
plastic material prior to molding. passing under light conveyor belt. thetcese os pradestinn qui my increased. Rua 
; . . pecially proficient wi drivers, women have 
North American Electric Lamp Co. acloaad exes in many plant _ Sartre thoughout 
1012 Tyler Street St. Louis 6, Missouri the country. Experienced ai ers can cut fastening 
time up to 50% and more with a comparable saving 

aa a A in cost. 


| =< eebase Further time-saving is effected when HOLTITE 
ii Ag “Thread-Forming” screws are used to fasten sou 
parts. By cutting their own perfect mating threads 
in the material, tapping operations are eliminated to 
save an extra operation. 


eae RY these efficient savings in your assembly 
















Unique processing ma- 
chinery for rubber, 
reclaims, plastic mate- 
rials, fillers and blends 

.. comprises Mixers, 
>a Sifters, Cutters, Hammer F 
> Mills, Attrition Mills... 


and Conveying equip- 
ment. Individual Units. - 















Complete systems. Engi- 
neered and built to 
requirements. 


With complete 
equipment and facil- 
ities for producing 
Special parts and 
fastenings, we can 
efficiently meet any 
requirement, exact 
to specifications. 
Send blueprint, spec- 
ifications of sample. 


CONTINENTAL 
SCREW CO. "sii" 
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Write ford 


MERCER-ROBINSON COMPANY. INC. 


30 @HURCH STREET, NEW YORK 7, N. Y 








FOR THE MANUFACTURE OF RESINS 


We offer the following ( 
naw materials: | 


VINYL ACETATE 



















ovr 


ee er ; 
= — ae pe ay 
> = 
egg ae 
oo? an "- 


occ we 


Can be polymerized to form resins with excep- 
tional bonding properties for wood, glass and 


v 
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metal. 
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ACETALDEHYDE 


Used for the manufacture of phenolic resins 


. 
~ ew dee 


and for polymerization to shellac-like prod- 
ucts. 


PARALDEHYDE 


Used to modify the properties of plenol- 





formaldehyde resins by replacement of a 
portion of the formaldehyde. 


For further information write to: 


NIACET 











Gurran & Barrn 


VieM:) 10) Neha, NEW YORK CITY CHEMICALS CORPORATION 


4740 PINE AVE NIAGARA FALLS, N. Y 











MMM Terminal Strips . 








A TE” 9 Ee RN Ae 


Use MacRae's—the nation's guide 
for immediate and post war buying. - _ 
It's the “Who's Who” of American 
Industry. Consult your agency or 
write Dept. F. 


. « they represent the precision resources of : ~ fs 
this organization. For the custom molding o . achaeds BlueBook 
plastics, we ave equipped with many sizes and A DIRECTORY OF AMERICAN INDUSTRY 
shapes of standard dies, and the tooling facil- ~ 4 “ eteees ia Samael’ cline am 
ities for special jobs when cagired, . Inquiries . ’ 

are handled promptly. 





MIDWEST MOLDING AND 
FURING COMPANY 





raat 














BUSHINGS 
THAT REALLY BUSH! 


Our grinding wheel bushings have a 





reputation for standing up under the 


grind. 


Valve set tags, tool handles, drawer 
handles, drain traps, shelf studs, light 





and indicator lenses, buttons and 






name plates are but a few of the items 





we are prepared to supply you with 





for your post war sales and profits. 






Where you need a supply of strong, 





tough parts for post war business, 





write us now to save time later. 













































THE CARVER 


_faboratory- 
PRESS 





UTSTANDING improvements in plastics 

have originated from research and experi- 
mental work conducted with The Carver Labora- 
tory Press. For many years this press has been 
widely accepted among leading companies in 
the plastics field. 


It is the standard press 


...for making quick and accurate small-scale 
ressing tests. 
. .for development, research and instruction work. 
... for testing single cavity molds. 
...for preparation of samples. 
...and even for small-scale production. 


Original in design, the Carver Laboratory Press 
is small, compact, 


—has a pressing capacity of 20,000 Ibs. 

—weighs only 125 lbs. 

—operates with self-contained hydraulic unit. 

—large accurate gauge of finest construction is 
rigidly mounted on base. 

—special gauges are available for low pressure 
work. 


Accessories include steam and electric hot plates and 
test cylinders or molds. Also standard interchangeable 
accessories for general research—cage equipment, bear- 
ing plates, filtering equipment, etc. The press and certain 
of the accessories are patented. Prompt deliveries. Send 
for latest catalog. 


FRED 8S. CARVER 


HYDRAULIC EQUIPMENT 
343 HUDSON ST., NEW YORK, 14 


























eS 3-M ADHESIVES 
pnapdaadaples ° 





























You'll want this book* 
if you PACKAGE for Export 


It contains complete illustrated instructions for 
sealing cases of goods for export shipment, covering 
such points as: 


1. How to make prepared liners for fibre or wooden cases. 
2. How to rake built-in liners for wooden cases. 

3. How to seal fibreboard cases. 

4. How to seal wooden cases. 

5. How to seal small packages. 

Also information on the selection of a suitable adhesive. 


LE RR A Mgr eR ee 


—_ 


Ns TM CR em ee 


3-M Adhesives, for sealing fibre shipping containers 
and water-resistant case liners, withstand rough 
handling, moisture and extremes. of temperature. 











SOUND DEADENING SEALING Gas 
TANKS 


COATING CONTAINERS ADHERING 


Manutlacturers of “SCOTCH” Brand Tapes...3-M 
Abrasives ... 3-M Floor Waxes and Seoler ... 
3-M Adhesives .. . Scotchlite Reflective Material 
-«» 36M Cutting and Finishing Compounds... 3-M 
Lapping and Grinding Compounds ... Colorquartz 
Roofing Granules ... Spherekote Tympan Cover. 


Minnesota Mining & Manutacturing Company 
900 Fauquier Avenve, Saint Paul 6, Minnesoto 




















MPLS44 


Yes, I'd like @ copy of your new book on sealing for export * 
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JOEY-ON-THE-JOB SAYS... 


“For hot handling in plastics | 
always demand ‘paw-protec- 
tion’ with JOMAC-GLOVES!” 









JOMAC 


Heat-Resisting Gloves 


Special gloves to guard the hands of 
workers in PLASTICS 


Hand burns and hand injuries can mean 
valuable workers lost for days or weeks. 
Protect the hands of your workers with 
these gloves specially designed for han- 
dling plastics. Jomac Fabric and its lock- 
stitched “cushion loops” permit the 
handling of hot materials. Sturdy, serv- 
iceable, extra-long wearing. Can be 
washed repeatedly .. . a safeguard 
against skin infections. 


TEST THEM! 


Try JOMAC GLOVES on your stiffest jobs. Test them 
for heot-resistance, for wear, for washability, for 
economy, for increased production. Write for full details. 


MA INDUSTRIAL 
GLOVES 
C. WALKER JONES CO. 


»135 N. Lambert Street, East Germantown, Philadelphia 38, Pa 























SAFETY STRAIN” \NSULATORS 


E insulators are famous for their sturdy 
construction. The metal inserts are embedded 
integrally in the special shellac composition so 
completely that the entire insulator must dis- 
integrate before it fails. 


We have a complete set of stock molds for these 
insulators to make them in all sizes for all pur- 
poses. Priorities are required for the material, 
of course, and press room will be allocated in the 
order requests are received. 


Besides molding these and other items for the 
electrical field, we offer a complete custom 
molding service to industry. Our own experi- 
enced tool craftsmen make all of our own molds. 


ION MANUFACTURING CO. 


OLDERS PLASTICS FOR t*NDUSTRY 
ork Avenue Brooklyn, N. Y. 











cavity 





ANY OF AMERICA'S leading plastic 7 ; ee Paper aud Cloth 


manufacturers depend upon Newark = 7) ‘ 
Die Company for their mold requirements. § ” a. a We have available for oe of phenolic 


1 age a ce resin impregnated scrap. Resin content of this 

If you need hobbings, we shall begladto F775 material is Sennietentele 50%. Cloth grades in- 

a aa os clude enameling ducks, bootleg duck and sheet- 

ing. This material is of irregular shaped pieces 
eee wees from die cutting operations. 

We welcome inquiries. Ourengineering ~~ 7) Paper scrap is creped kraft in the form of slitter 
as os trim from slitting operation. 


press them for you and demonstrate that 
hobbed cavities offer a practical solution. 


department will be glad to give your prob- 
| —_ ae "; hei ms 4 r > Seiad Be All this scrap can be molded satisfactorily. 
ems the benefit of their years Of Gx: 5 oe ee Available in bales of 200 to 400 lbs. Write for quotations 


perience. a sad 3 ae ; 
NUL e CORA =| DETROIT WAX PAPER CO. 


Telephone — MARKET 2-3772, 2-3773 1721 Pleasant Avenue, River Rouge 18, Michigan 


— 
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Tubular Rivets are great little 


PINCH HITTERS 


No pun is intended. To be sure, tubular rivets pinch 
tight when properly hit. But the point we hope you 
will discern is that the speeding up of war produc- 
tion has necessitated using tubular rivets in new 
ways to do Jobe for which other fastening devices 
are not readily available, and in so doing have 
opened to resourceful production men new routes 
to speed strength and economy in hitherto unsus- 

cted places. 

his experience of tubular rivet pinch hitting has 
given to design and production engineers (as well 
as to a the kind of evidence needed to 
furnish @ valuable fresh background in the design 
of post-war products. 
Milford is prepared to serve you in a dual way: 

1. If you desire, we will o glad to discuss with 
you the strength, speed and economy of 
tubular rivets in indicated fastening jobs which 
you may have under consideration. 

2. Arrange for after-the-war rivet supply on an 
“If, when and as’ basis to insure quick, reli- 
able and steady deliveries to you when the 
time element in peace time production will 
have become a crucial factor. 

In tune with the time we are taking this method 
of reducing the time lag between war time and 
peace time production by offering our and seeking 
our cooperation. May we hear from you now 


fore the rush starts? 


The 


* 









ILFORD RIVET & MACHINE CO. 


Post Road, PArirere. Connecticut | 
GENERAL RIVET & MACHINE DIVISION | 
ELYRIA . OHIO 


| 


| bly Parts. 
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MOLD BASES 


for 


INJECTION 
MOLDING 


Beat 


FOR IMMEDIATE SHIPMENT 


Standard bases in popular sizes—with most of the 





designing work eliminated—enable you to get into pro- 
duction faster! With all the preliminary engineering 
already done for you, they reach you ready for cores 
cavities and ejector pins. Interchangeable parts usable 
repeatedly for later setups. DME Standards point 


the way to better, more economical injection molding. 


NO W compete ser 
. 


T 


" 


PARTS FOR A 
MOLD BASE 


No need to BUILD a mold 
base ... save time, simply 
ASSEMBLE these standard, 
prefabricated parts into a 
mold base to fit your needs. 
No holes are drilled, mak- 
ing it possible for the mold 
maker to place return pins, 
screws, dowels and other 
details to suit his particu- 
lar application. 

All parts are machined to 
close tolerances and fur- 
nished in complete sets as 
illustrated, including nec- 
essary screws and dowel 
pins. Write today for de- 
tails of DME Standard 225 
Series Mold Base Assem- 





Send us your name .. . and a copy of 


A DUE DME NEWS will be mailed you monthly. 


DETROIT MOLD 
ENGINEERING COMPANY 





4837 WOODWARD AVENUE * DETROIT 1, MICHIGAN 


















RECTO 
MOLDED PRODUCTS, INC. 


CINCINNATI, OHIO 
Melrose 6862 
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DETROIT 













Ff the Ry od 

ie 3-167 General Motors Bidg., Madison 5781 

sbi the answers to your 

ie INJECTION AND d hI : 
4 COMPRESSION MOLDING moid proviems.: 









SET 


\¢ ith Disston’s great knowledge of fine electric fur- 













= 


nace steels, you would naturally expect Disston to pro- 


LIGHT FAST duce superior plastic mold materials. And Disston does! 


d Disston Plastiron and Plastalloy have a very low car- 
an ; F 


PERMANENT 
4 REDS—YELLOWS—BROWNS 





bon content. They are thoroughly clean and uniformly 
sound. So they produce extra-smooth cavities... 
carburize evenly . . . and withstand extreme hobbing. 


For difficult shapes, you'll find Disston Plastiron 


y SYNTHETIC oh and Plastalloy the idea/ materials. 
IRON OXIDES Vy 


REICHARD-COULSTON, INC. Take your problems to our experts! 


15 East 26th St. 
New York 10, N. Y. 


Fectory — BETHLEHEM, PENNA. 
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RAFTSMANSHIP IN PLASTICS 


IDEAL PLASTICS CORPORATION 


ae 


IHESIUES CORE 




















They help save money and make better plastics. 








A DIVISION OF IDEAL NOVELTY & TOY CO., INC. 
23-10 43rd AVE., LONG ISLAND CITY, N. Y. 


OVERHEATED? 





Powder manufacturers test their products and give you 
temperatures schedules to follow. When you get soft 
centers, warpage, off colors or lack of strength it is reason- 
able to assume incorrect temperatures in molding. Have 
your molders use the Cambridge Mold Pyrometer. This 
accurate, sturdy, quick-acting instrument enables the 
operator to instantly 
determine the exact 
temperature of each 
mold cavity. 











Cambridge Instrument Co., Inc. 
3732 Grand Central Terminal, New York,N.Y 


CAMBRIDGE 


; Mold e¢ Roll « Needle 


PYROMETERS 


Bulletin 194—S$ gives details of these instruments. 








Single Purpose 
Instruments 

































for sheeting, milling 





and breaking down plastics material 






EETING the need for small mill pro- 
duction and experimental batches 





of materials, in both rubber and plastics, 
the EEMCO Laboratory Mill is an entire- 
ly enclosed unit complete with motor 
and variable speed drive, ready to 
operate. No specially built foundation is 
needed—therefore reduced installation 
costs are possible. Write for folder BR2 


* * +. 
MILLS + HYDRAULIC PRESSES + TUBERS 
EXTRUDERS + STRAINERS + WASHERS 
Ss 


CRACKERS + CALENDERS + REFINERS 


* * * 


"| SPRL 
hos ee & Mec. be 


953 EAST 12th ST., ERIE, PENNA. 
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PLAS> 
~> 
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Sun first injection plastic mol- 
der to receive the Army-Navy 
“E” award “for high achieve- 
ment in the production of war 
materiel”, Franklin has learned 
the lessons of operating at war 
time speed with the precision 
and efficiency necessitated by 
war's needs. Franklin is among 
America's leading injection plas- 
tic molders. Our cooperation is 
offered to any manufacturer 
who is interested in the devel- 
opment of new or improved pro- 
ducts using plastic molded parts. 


< 7 
Buy 
WAR BONDS 
AND STAMPS 





FRANKLIN PLASTICS DIVISION 
Robinson Industries, Inc. - - FRANKLIN, PA. 
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fom VICTORY * 


OLD STAMPING 
MACHINE CO. 


CALIFORNIA & 


Kings 


2 8 ORO OLend 


We Are Molding Millions of Precision Parts 
Now Being Supplied by Prime Contractors to 
the Signal Corps, Army Air Forces and Navy 


Our craftsmen’s skill... 
study and wide experience. . . 


the result of intensive 
is still further 


improved by the strict attention to detail required 
to meet Army and Navy specifications. 

Victory’s staff can do a better molding job for 
you. If your plastic product will help win the 
war, we are ready to work with you at once 


. we have facilities 
to handle a limited 
number of new con- 
tracts. If your product 
must wait, our engi- 
meers are ready now 
to plan with you for 
leadership in the post- 
war market. Write us 
today and let us know 
your problems. 


Member: the 
; r: Society of 


sreccccccceccenfiroee 


AUTOMATIC 
INJECTION MOLDING 


Small and large parts 


UP TO 17-OZ. 
SHOTS 


Lumearith, Tenite, Fibestos, 
Plastacelle, Crystallite, Lucite, 
Ethy! Celiviese, Polystrene, 
Lustron, Styron, Vinylite, 
Lealin, Cellviese Acetate and 
ethers . .. all molded te your 
exacting specifications. 


“VICTORY 


Vast th hal-dealeah&h<-hh tae, ant mn Us Oe ~ 
“Mitibhn Ain a0 ae k ee  e PA? TY 


Plastic RAIN GAGE 


Calibrations by ROGAN 


Branded in “Deep Relief” 
for Permanence... 


While Rogan did not manufacture the 
poets Rain Gage illustrated at left, 
ogan did perform an important function 
in helping to make this unit a vital instru- 
ment of war. How. . y branding 
the graduations in deep-relief on the 
inner tube to meet most rigid government 
specifications. 


Designed and produced by one of the 
nations leading molders, Dillon- Beck 
Mfg. Co., og N. J., in collabora- 
tion with the $. Signal Corps, the 
Rain Gage is now being widely used by 
the armed forces to measure rainfall, so 
essential to the successful planning and 
waging of war. 


Calibrating the Rain Gage to such 
close tolerances offers convincing proof 
that Rogan can do your branding on 
plastics, no matter how exacting your 
requirements may 


Write today for Full Details—No Obligation! 


ROGAN BROTHERS 


2005 S.*Michigan Ave., Chicago 16, Illinois 











THERMOPLASTIC Mead i 
SCRAP 


M A T > 34 if A L. ty for reclaiming Thermoplastics including 
ACETATE BUTYRATE ETHYL CELLULOSE 
STYRENE & ACRYLIC OR VINYL RESINS 


We Reprocess for You or Buy from You: 
We reclaim thermoplastics that are off-size or off- 
standard, including factory residues or scrap. 


Turning Waste into Usable Materials: 
We are a source of supply for manufacturers who 
need clean and graded re-processed plastics. These 
are suitable for many applications where VIRGIN 
materials are not essential or cannot be obtained. 


GERING PRODUCTS INC. 


North Seventh St. & Monroe Ave., KENILWORTH, N. J. Chicago Office: 622 W. Monroe St. 














Interphone Equipment 
and Component Parts 


® On this one machine you can lap and polish 
-quickly, precisely-a wide variety of small 
metal and plastics parts, each at its most efficient 
f ‘ NOW IN PRODUCTION finishing speed! ® Schauer Ideal Variable Speed 
pas’? 2 CD-318-A K-48 = PL-6B Lathes provide a wide range of spindle speeds— 

‘ ae eS ae in a ratio of 11 to 1 with a two-speed 


Pn «6CO-874 «(PLS4)—BC-366 
y me K-26 «PLS BC-347-C motor, or 6 to 1 with a single-speed. 
Sore a Write for Catalog 440, showing and 


1-47 = TD-3 
describing various models and sizes. 


' Thavirer KARENOLA | S CHAUE MACHINE 








Ato AND TELEVISION CORPORATION COMPANY 


ORICINATORS OF TODAY'S SPEED LATHES 
LOTT READING ROAD « CINCINWATI 2. OHIO 


1026 W. VAN BUREN ST., CHICAGO 7, ILL. 
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Moutp Makers AND Mout pers 


If you have any full or part time 
- available for the making and running 
of compression or injection moulds, 


get in touch with us. 














HARRY BRODER 


REET N ‘Oo 8 

















HOLES CUT FASTER 


«ee any shape 


ORGANIC 
PEROXIDES 


CATALYSTS FOR POLYMERIZATIONS 
DRYING ACCELERATORS - OXIDATION 
AGENTS + BLEACHING AGENTS 


LUCIDOL 


(BEMZOVL PEROXIDE 


LUPERCO 















Routing odd-shaped holes 
and trimming plastics for air- 
craft is an important job for the Carter 
Overarm Rovter in hundreds of busy 


plants. Holes are completed in one os (penOxIes Compounss) 

operation on one machine. Edges are Motor , 

Gnished clonn and emooth res ALPEROX C 
The 14” vertical adjustment of the R.P.M. (TECHNICAL LAUROYL PEROXIDE) 


motor allows ample space for jigs for 
curved shapes. Light metals, as well 
as plastics, can be trimmed, routed, 
paneled. 

Furnished as a Router-Shaper with 
cast iron table (illustrated), or without 
base, for bench mounting. Complete 
details on request. Write today. R. Lt. 
Carter Division, The Stanley Works, 
175 Elm Street, New Britain, Conn. 


CARTER savinc TOOLS 
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SPECIAL ORCANIC PEROXIDES 


* REGISTERED TRADEMARK 




















Use these 
Skilled 
Mechanics 
for 
Pushing 
Pulling 
Pressing e Clamping 





Much tedious and back-breaking manual effort 
and many inefficient operating methods can 
be replaced by Hanna Cylinder Power to save 
time, labor, promote safety, reduce costs and 
increase production. 











There is a standard Hanna Cylinder to meet 


CONSULT YARDLEY ? nearly every conceivable requirement as to 


mounting, length of piston stroke and 

; application. Operating under pressures up to 
Consider your post-war 1500 lbs., Hanna Cylinders may be used with 
air, oil or water, to exert a controlled push, pull 
or lift, whether through a lever, toggle or direct. 


problems now. 


In Yardley, you'll find an Check the machines and equipment you 
build and use in your plant. Chances are 
organization that offers you you will find places where Hanna Cylinders 


; ill do the job better, fast t , 
creative ability, technical bg als oud aie etter, faster, at less cost 


4 Send for the new Hanna Catalog No. 233 cover- 
knowledge and production a ing Hydraulic Cylinders—and Cotalog 230 giving 


; : : full data on Low Pressure Cylinders. 
experience in the extrusion 


of plastic materials. high 


Write for our new folder. { | 








\WARDLEY 
Plastics Company 


138 Parsons Ave. Columbus 15, Ohio 


Extruders of Saran, Cellulose Acetate, Butyrate, 
Polystyrene, Styralloy and Vinyls. Also Injection 
and Compression Moldixs. 

















HANNA ENGINEERING WORKS 


1765 ELSTON AVENUE @® CHICAGO 22, ILLINOIS 
AIR & HYDRAULIC CYLINDERS « RIVETERS « AIR HOISTS 





MAY * 1944 





Send for this 


FREE cuart 





Decimal Equivalents. Accurate to 
four places. Signaled in three colors 
for maximum speed in locating deci- 
mal equivalent of fraction. Saves 
time and avoids errors. Yours at 
no cost or obligation. Just send us 


your name, title and address. 


See our Catalog in Sweet's 
File for Product Designers 


JOHN HASSALL, INC. 


Specialists in Cold Forging Since 1850 


396 Oakland Street-Brooklyn 22,N.Y. 






p 
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The METAPLAST process makes 
possible the electro-deposition of a 
smooth, non-porous adhesive, metal 
coating on any shaped non-conduc 
tive material retaining the most mi 
nute detail of the underlying surface 


GAIN THESE ADVANTAGES 


e © « When you METAPLATE your 
plastic parts you are able to get high 
electrical conductivity making a con- 
ductor and non-conductor in one piece. 








e « © Localized overheating is pre- 
vented since the excessive heat is dis 
tributed over the whole part through 
radiation. 


° © « All the beauty and lustre of 
metals as well as a highly reflective 
surface can be applied to plastic 
pieces 


e «© « By METAPLATING yow can 
make plastic parts impervious to 
moisture, oil and solvent absorption 


e © « Warping and dimensional 
changes are prevented when you 
METAPLATE plastic surfaces 


Present day wor work or 
post war applications are of 
equal interest to us 


Drop us a note, we'll have a Guild 
member call on you — or write for 
booklet ‘““METAPLAST process and Li 
censee Plan” 





COMPANY 
205 West 19 Street 
New York 11, N. Y. 


METAPLAST Process Patented 
U. S. and Foreign Patents 




















When buying or selling you can benefit by 


our efficient service and nation-wide facilities 


7“WMUEHLSTEPNe@ 


922 EASH42"* STREET, NEW YORK 17, N. Y. 


LOS ANGELES: 1431 € 16 St. - MEMPHIS: 46 W. Virginia Ave. - CHICAGO: 327 So. Lo Sole St. - AKRON: 250 Jewett St. - BOSTON: 31 St. James Ave. 





WE build molds 


for all plastics 


More than 20 years of successful 
experience as toolmaker to leading 
custom and proprietary molders 
qualify us as your mold designer 
and mold maker on your most ex- 


acting jobs of plastics engineering. 


‘ 
} 


COMPANY 


4 


OTRICKER - BRUNHUBER Co: GJ MANUFACTURING 


r MOLDS FOR PLASTICS 


<6B>" ” SOs | 247 N.J.R.R. AVE. * NEWARK, N. J. 


i #4 
x ‘+ ~+r 
v¥ : : . 























WE HAVE LIMITED 
OPEN FACILITIES FOR 
THE IMMEDIATE 
PRODUCTION OF 
COMPRESSION MOLDED 
PLASTICS—ON PRIORITY LOOK FOR THE 


1M P 


INQUIRIES INVITED ON MOLDINGS 











INTERNATIONAL MOLOED) PLASTICS, Inc 


@ MANUFACTURERS AND DESIGNERS OF MOLDED PLASTICS & 
4383 West 35th Street Cleveland 9, Ohio 


PRECISION UNIFORMITY 




















io Ei iS al ae eee 





__ Precisior in production and testing assures 

| the maintenance of exacting specifications on 

all our compounding materials . . . This fact 

of all types can be of vital aid to you in protecting the 

peers. ew results of your plastics production ... Write — 
ing determine xg complete data on these ateiials. 


re eet cal. Company 
ua General Offices: AKRON 8, OHIO 












FIGHTING for our FIGHTING FORCES How Uf, , 
PLASTIC PARTS Axe 


This DAW Need? 


























SO. ei a 
MOLDING 
een C2 eee eeeh, Seen, Pee eek, mee © Oe oe eked, | 


INSTITUTE OUR 
PLANNED PROCEDURE The above photo illustraces caly 2 few of the many plastic 


parts injection molded daily in our plant, Unfortunately, 

A Treatment and Control for Industrial Skin Irritations this photograph does not show the many different specifi- 
cations and close tolerances which were adhered to, Neither 
does it show many of the tough problems encountered and 
solved due to Standard Engineering “know how.” 

Standard Molding Engineers have been associated with 
injection molding since the inception of this division of 
the plastic industry. Their advice and assistance on your 
present engineering and production problems and postwar 
products will prove valuable. 

Mail us your blue prints today for detailed analysis. 








STANDARD MOLDING CORPORATION 
Dayton 1, Ohio 


ae FOR THIS CATALOG 
—on your business letter- 


o 
b head, or tear out this coupon 
Ta r ie) n : Ss and attach it to your sto- 


tionery today. 





Cut out this ad and attach to your letterhead. It will bring you 
a good sized jar of TARBONIS without charge, a complete Standard Molding Corporation 
dispensing Manual and an attractive booklet we can furnish Dayton 1, Ohio 
your employees on sanitation and precaution. Why experiment ae peptone So of your new Plastics Catalog without 
further? .. . TARBONIS is the solution, tested and proven in , 

Industry . . . succeeds where many other methods fail . . . Name 

against a long list of irritants encountered. 





Firm Name 


THE TARBONIS COMPANY | s*# 


1220 Huron Road « «+ Cleveland 15, Ohio City 
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PLANTS 


Our factories in New Jersey, Vermont 
and Canada. are coordinated to serve 
large accounts, work as units on local 


business. 


The production savings in time and 
money, the cutting of transportation 
difficulties—are passed on to our cus- 


tomers. 


That, perhaps, is why we serve so wide a 
diversity of requirements in so many 
industries. Mack Molding Company, 
Wayne, New Jersey; Arlington, Ver- 
mont; Waterloo, P.Q., Canada. 


MOLDED 
EXCELLENCE 


V 


MODERN PLASTICS 


TO SERVE YOU 








with Color 


Control,” says 


Manufacturer 


One of the most exacting operations 
in Plastics manufacture is color con- 
trol. Skill and care are important of 
course but scales are the key to the 
problem. Ordinary even balance 
models without indication makes the 
operation of color blending a guess- 
work affair... . a half ounce off 
formulae can bring failure. EXACT 
WEIGHT Scales with clearly marked 
fraction-ounce dials take the guess- 
work out. When you blend you see 
what you are doing to the fraction- 
ounce. Many a plastic manufac- 
turer has presented his color blend- 
ing problem to us and in most cases 
we have solved his problem with the 
right model EXACT WEIGHT Scale 
for him. Good scales are needed .... 
EXACT WEIGHT scales are pre- 
ferred by the leaders in the industry 
today. 


Write for details for your plant 


THE EXACT WEIGHT SCALE COMPANY 


650 W. Fifth Ave., Columbus 8, Ohie 
Dept. Ae. 1104 Bay St. Torento, Canada 























Continuous Extruding of Plastics 
for Wire Insulation and Trim 









Sow for a copy of this bulletin that will tell you about a new 
line of Extruders that has been developed from our well known 


rubber extruding work. Every machine we build today must con- 





tribute directly to the winning of the war—however, you will want 





to have this bulletin on file whether your need is urgent or not 






Write for a copy. 
National Erie builds a complete 






line of Extruders, Presses, Mixing 


| Mills, Special Doors for Pressure ! 





Vessels, etc., for rubber and 





plastics. 








NATIONAL-ERIE CORPORATION 


BRIE, PA. U. 


Hons 
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ae PLASTICS OF 
- PREDETERMINED FITNESS 


fac- THREAD 


“4 MOLDING 
the TUBING | PLAS TiGs 


ale 
TAPE 





















FOR REINFORCING 


re- 
try 


SEND FOR BOOKET 


AND SAMPLES J. H. LANE & CO., 


_nATIONAL. pLasTi¢ PRODUCTS Pi | 


/ 
| ODENTON, MARYLAND | | 
) 


_——— —_ 


Inc. 
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E 
WANTED § | .. 


Acet 
eurp 


To Head New e 
Wood Research Hy 


Hyd 


core 


Laboratory cs 


Pals 
Mod 


% One problem is the commercial utiliza- 
tion of wood waste. 





*% Adequate equipment and funds will be wal 
made available to the right man. Ads 
% THE MAN we are looking for is a scientist 
Allert Industrialisls Are Completing _ earns coment instincts 
: e is pro y heading an important re- : 
Plans For Post War Production search department today; he may be an S IN" 
assistant with ambition, drive—and ideas. Eel 
I; your war plans for greater production call for % HE should have fairly well-formulated 
special c machinery, we invite you to submit them ideas of how the problem can be attacked 5 
to Thropp Engineers NOW. —the ability to lay out a program and t 
They will gladly work with you in designing custom built hire suitable personnel to carry out his 4 
mills for your particular requirements to enable you to objectives. ij wa 
convert quickly to peace time production. Write NOW! % Send full particulars first letter if you think you i cam 
ep 


ha lifications. All repli ; 
WM. R. THROPP & SONS CO. fidential. Address Box 978 Modern Plastics. 
Trenton, New Jersey 
Te eee 








FOI 


and 








MOLDED PLASTICS | 


After the Blueprint 


FOR WAR-TIME AND ... THEN WHAT? 


PEACE-TIME 
PRODUCTS 


* . o * * * * * . 









We’ll tell you! 
































F you have a plastic problem we Call on CONNECTICUT = PL 
I invite you to take advantage of our —_——* for: 
complete facilities — : : d The first essential in the production of those post- nee 
, ple ef sug Bagineering = war plans of yours is PRECISION WORKMANSHIP. 
Drafting —Machine Shop—Molding dies And that prime requisite is only one of the many 
and Molding - every operation from the advantages we can offer. With years of experi- — 
: . ence in the manufacture of thermoplastics, we 
drafting board to the finished molded prod- have acquired a reputation for accuracy and 
ucts. dependability. Our executives are specialists in 
Yee : plastic engineering — our workmen, superlative 
We specialize in Compression and Transfer craftsmen. : 
molding of Thermosetting plastics -Me- For flawless workmanship, call CONNECTICUT 
chanical rubber products to specification Our technical counsel is at your service. 





d Laminated ials. 
an minated materials ee a Ua f / CUT £ 

mo PLASTIC PRODUCTS Co 
| nits C UMOV2 Wtoltde 2s 
TAYLOR MANUFACTURING CO. | 


3064 WEST MEINECKE AVE. MILWAUKEE 10, WIS. 


Your inquiry will be treated in strict con- 
fidence-and without obligation, of course. 
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al clossified évertising poyoble in odvonce 
of publi $5.00 (up to 60 
words); in ‘border, $10 00 per inch. 








for turther information oddress Clossified 
Advertising Dept. MODERN PLASTICS 
122 Eost 42nd Si.. New York 17, N.Y. 











WANTED: PLASTIC SCRAP OR REJECTS in any form. Cellulose 
Acetate. Butyrate, Polystyrene, Acrylic, Vinyl Resin, ete. Also wanted 
porpene lots of phenolic and urea molding materials. Custom grinding 
and magnetizing. Reply Box 318, Modern Plastics. 













FOR SALE: 1—Watson-Stillman Hydro-Accumulator, 54" ram: 2— 
Farrel Birmingham Hydraulic Presses, 24 x 24, 12” ram; 1—W. S. i5” x 18" 
Hydraulic Press, 10” yg B a 4 x 24” Press, 9” ram; —24" =x 55” steel 
cored Heating Platens; 4— & P. Mixers; 1—Elmes Hydraulic Pum 

6.5 GPM at 7 pressure Psi. 4—Semi-Automatic 100-ton Hydraulic 
oa platen area 20” x 36"; Adamson 6” Tuber: Dry _—S Mixers; 
Pulverizers, Grinders, etc. Send for complete list. Reply Box 447, 
Modern Plastics. 











4 WANTED: Small or medium sized plastic molding plant with cither 
hydraulic extrusion or injection equipment with or without tool shop. 
Advise full details. Reply Box 788, Modern Plastics. 








IN THE MARKET FOR: Stainless Steel or Nickel Kettles, Vacuum Pan, 
—— Machine and Mixer, Hydraulic Presses. Reply Box 825, Modern 
astics. 











WANTED: THERMOPLASTIC SCRAP or rejects in any form, including 
Acetate, Butyrate, Styrene, Acrylic and Vinyl Resin materials. Submit 
samples and details of quantities, grades and color for our quotations. 
Reply Box 508, Modern Plastics. 













FOR SALE: 1—500 ton Hydraulic Press with downward moving ram 
and pushbacks. Box 512, Modern Plastics. 








Arthur Swanson & Associates 


PRODUCT DESIGN 






Executing designs for post-war manufacturing. 
540 N. Michigan Ave., Chicago 11, Tl. 






Class ified Aduertisements 

















PLASTIC ENGINEERING: Plastic materials formulas, adhesives for- 
mulas, thermosetting resin formulas, sponingeing and bonding resin 
formulas. Product Design and Engineering. Plastic plant engineering 
and layout. Manufacturing contacts and sales outlets. Plastics Engi- 
neering, P. O. Box 100, Midland, Mich. 















WANTED 








Chemist or sales engineer who can join us or guide us into the 

plastics field. We are a modern nt factory with 

varnish stacks and steam-jacketed & P mixers. rite detaile. 
FARBOIL PAINT COMPANY 


801 Key Highway, Baltimore 30, Md. 

















FOR py Hydraulic Presses, 1—36" x 37” 12” ram, 1—32" x 37” 15" ram. 
1—52" x 26” 14” ram, 500 ton cap., 2—24" x 24” 12” rams cored for steam, 
1—15" x 15” 844" ram, 3—12" x 2? 614" rams, 4—12” x 12° 74" rams, 1— 
16" x 24” 11” ram, 4—14” x 20” Combination Hydraulic Toggle ii 100 ton cap. 
i—Mystic Tossis 5B. Pumps: 1—Watson Stillman du h and 
low pressure 4 GPM 4000 Ibs. eee 1G aw wey HPM adial GPM 
2500 Ibe. Elwes horizontal GPM 4000 Ibs., Hele Shaw JLP 
44 GPM 1200 lbs. HPM = oy 1% CGEM 2000 Ibs. on high 16 GPM 400 Ibs. 
on low: V Belt drive, Robertson tri x 5 GPM 5000 -» Elmes triplex 
144 GPM 3000 Ibs. j romney ulcanizers, Extruders, Mixers, ete. 

Advise your requirements. Highest prices paid for your Used Equip- 
ment. Universal Hydraulic Machinery Company, 285 Hudson Street, 
New York 13, New York. 































Injection Melder interested in buying additional molding facili- 
ties, Injection, Compression and Extrusion. Box 967, Modern 
Plastics. 














FOR SALE: Watson-Stillman Hydr. Press, 12” x 12", 8" ram; 22° « 24", 
534" ram; 25" x 36", two 5” rams: 48” x 26", four 34%" rame; 78" x 36", 
two 744" rams. Burroughs 16" x 12",8" ram; 18" x 20", 10° ram. Farrel 
24" x 24". 10" ram. Thropp 24" x 24", 10" ram. 400 Ton Hydraulic Ex- 
trusion Press. I—Royle #2 Extruder or Tuber. Faust 150 Gal. heavy 
Double Spiral Jack. Mixer. 4—Brand new Ball & Jewell Rotary Cutters. 
Large stocks of Hydraulic Presses, Pumps, and Accumulators, Mixers, 
Grinders, Pulverizers, Gas Boilers, ete. Send us your inquiries. We also 
buy your surplus enacrenaey. Stein Equipment Co., 426 Broome St. 
New York 13..N. ¥ 








HELP WANTED MALE 


MECHANICAL ENGINEER—wanted by company established 
over 25 years in the Plastic Line. Must be experienced in Thermo- 
Plastic Field as designer of machines, molds, jigs and fixtures. 
Able to follow a project from drawing board to point of produc- 
tion. Take charge of tool room. Good opportunity and attrac- 
tive salary for a man who can qualify. Plenty of Postwar busi- 
ness. Give full details and experience in first letter. 
P. O. Box 27, Arlington, N. J. 


Address 















Draftsman & Tool Designer 


Experienced in design of compression and injection molds, also 
jigs and fixtures. Experience in product development desirable. 
Rox 981, Modern Plastics. 


















SITUATION WANTED: 


as press room superintendent. 


Married man, 38 years of age wishes position 
Over 20 years experience on com 
and transfer molding, can handle all types of material, includi 


mela- 


mine. Highest references. Location anywhere. Reply Box 979, Modern 


Plastics. 


Crystal clear cellulose acetate 


FOR SALE—Approximately 750 Ibs. 
Reply Box 980, Modern 


tubing—O.D. */u" x L.D.*/m" im 10 ft. lengths. 
Plastics. 





FOR SALE—Laminated plastic trim pieces; odd shapes up to 
2 square feet; filler 2-ply fiberglas or 2-ply fiberglas with inner 
Plastics Division, Continental Can Company, 
New York 17, New York. 


layer of duck. 
100 East 42nd Street, 














WANTED TO BUY 


Plastic Injection Molding Machinery and Compression Molding 
Presses. Write giving detaile and price. Box 982, Modern 


Plastics. 











POSITION WANTED: Chemical Engineer wants position with pro- 
gressive organization desiring the service of a man thoroughly ex- 
perienced in a and uction of Plastic materials. nowl- 
edge of machine dies for compression and injection molding. 
Reference available. “Draft eneuiigh. Address Chemical Engineer, 
983, Modern Plastics. 
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and totalizes for teen holes. Easy to use, very attrac- 
tive, and for a molding. made and 
: on claims. Retail for a dollar or less 
with substantial profit . Volume in post war could 
y reach Will grant exclusive franchise 


to progveneive qeeatgetion for $5000 and 5% royalty. C. A. 
Hathaway, 1133 1 St., Santa Monica, Calif. 








SOUTHERN PLASTIC CORPORATION with compression mold- 
ing extrusion machines will consider merging with injection 
molder or dispose of substantial interest. Address Box 984, 
Modern Plastics. 











EXECUTIVES—ENGINEERS—$5,000-$15,000 CALIBER. Through our 
nationwide we are conducting negotiations for good salaried 
nies planning for post-war 

aa ell eneuna nce kept strictly 


aervice 
positions created by well-established com 
fide leads assured, and —— 
confidential. Your personal requirements met by individual procedures. 


Details on t. Jepson Executive Personnel 
616 Land i Bank Baildi Building, Kansas City 6, Missouri. 


Research Service, 





A “GROUND FLOOR” OPPORTUNITY 


We need immediately an out-of-the-ordinary man with sales 
experience and oe imagination to help determine the t- 


war possibilities of a new plastic material now being u ex- 
tensively in war work. W: erful opportunity for a fee man 
to get in on the nd floor of a new development. Engineering 


but not essential. 


or laminated astic background helpfu 
Please outline your 


Locate cither in ‘ow York or Chicago. 
experience in a letter to H. A. Goodwin. 


CONTINENTAL CAN COMPANY, INC. 
Plastics Division 
100 East 42nd Street, New York 








PRODUCT DESIGN ENGINEERING 


Do you need Engineers to design your mew product or to re- 
design your old? If so, we are in a position to assist you. We 
have a modern product design organization with Engineers 
experienced in product appeal, as well as, sound practical mer- 
chandizing judgement to assist you in making your product 
“*a leader” in its field. Advise us in detail of your product and 
allow us to submit a proposal. 


H. L. YOH Co. 
Product Division 
740 Sansom St., Philadelphia 











> 
WANTED: Plastic Products for Building Construction. A New York 
City Sales Organization in contact with Architects, Engi- 
neers, Contractors and Industrial Plants in Metropolitan Area 
for twenty years, wants to take on a line of Plastic Products for use in 
est wane Wadldinn coneteention. Reply Box No. 985, Modern Plastics. 


WANTED: MECHANICAL ENGINEER familiar with plastics, to organ- 
ime and head up , & t of a small strong aggressive 
com y, recently entered tie held with new ideas -“ methods. 
Eodlient nw 





mag ol t facili located 50 miles from ie pt a Rare or. 
tunity t man. nce, a ary expected. A 
information strictly confidential. Reply Box 986, Modern Plas Plastics. 





INDUSTRIAL DESIGN ASSOCIATES 


Industrial design service available for west coast manufacturers. 
745 E. Calif. St., Pasadena 5, Calif. 











- 


AN EASTERN ORGANIZATION is interested in obtaini 
Production Engineer for Qualifica ow Bo should 


include experience, mold construction, timati é 

A man with a Vision for further development and Mesistant to 

Seneutinn, wendestes eupaeans right man. te tai 
in confidence before interview. “Spox 987, Madera Plastion 








bog ae C ENGIN EER—draft t—ex peri dat nations cnginece r- 
ble of acoumin me some management—wide variety 


experience. Reply Box Modern Plastics. 














WANTED—Stokes 15 ton, Model 200 Automatic Molding Machine. 
Please give complete information in first letter. Alox Mfg. Co., 6160 
Maple, St. Louis 14, Mo. 





DEFENSE WORK WANTED 


We have special equ Spavene including 75-ton Hydraulic Press 
and Vertical Milling Machines for Plastic Mould Making and 
Experimental Work. 
WITT JUNIPER TOOL WORKS 
Ge Delivery 
Los Angeles, Calif. 











WANTED: LUCITE or PLEXIGLAS in full size sheets .375 or \ 
thick, first quality only. State quantity available. Carl Austin & Co,. 
Weston, Ontario, Canada. 


FOR SALE Holub-Dusha Button Turning Machine for Catalin and 
ether Plastics. Price on application. F.O.B. Canada. Without duty 
Canada. to U.S.A. Carl Austin & Co., Limited, Weston, Ontario, 
Janada 


EXECUTIVE—TECHNICIAN: Desires association with concern or 
parties now in or who have decided to enter “‘the fillers for plastic in- 
dustry.”” Thoroughly experienced with wood-flour, flocks and fibers 
manufacture. Understand all phases purchasing, installation, opera- 
tion and maintenance equipment, also sources raw materials, grading 
processes, costs, markets, etc. Draft exempt. Recompense—salary 
with participation of profits. Address Reply Box 990, Modern Plastics 








WANTED 
Sales Engineer 


Familiar with plastic molding equipment for expanding factory 
and branch office sales of leading line of molding machinery. 


Box 991, Modern Plastics. 








CHICAGO REPRESENTATIVE WANTED—by Midwest injection 
molder. Job will consist of developing sales of custom-injection 
molded plastic products in Chicago and environs. Should be 
familiar with cr we and have knowledge of Chicago manu- 
facturing industry. Commission basis. Can arrange personal 
interview in Chicago. Write Box 992, Modern Plastics. 











PLASTICS RESEARCH AND DEVELOPMENT ENGINEER with back- 
ground in chemistry and theory of plastics wanted by principals abroad 
for research laboratory being established to investigate adaptation and 
development of native natural resources (timber, minerals, agricultural 
products and wastes, ete.) to raw materials for plastics. Chemical 
engineering back und essential. State fully qualifications and ex- 
perience. Reply x 993, Modern Plastics. 





MOLDERS NOTICE 


Are you molding plastic parts of your own or customers, that can 
be sold to retail, wholesale or industrial outlets? We offer a 
national sales organization to assist you or your customers in 
marketing these products. We can market those tough ones 
too. Give us a try. Reply Box 994, Modern Plastics. 











MIDWEST PLASTICS PLANT devoted to aircraft sheet forming and 
safety equipment would like to merge with plastics company having 

compression, injection, or extrusion equipment. Our present facilities 
allow adequate room for expansion. Our plant is located in medium 
size gy oA where there is surplus labor. We have excellent sales 
contacts. y Box 995, Modern Plastics. 


MANU FACTURERS ATTENTION! ! 


NEW PATENT FOR SALE OR ROYALTY 


+++ covering new, very advantageous, and simple plastic strip refillable 
binding devicee—for Loose Leaves, Booklets, Catalogs, Price Lists, 
Albums, Indexes, Scrap Books, Appointment s, and a number of 
different kinds of Note Books and Pads, Ete. The “Strip” Binder 
Refillable!!! U. S. Patent 2,314,204. M. Fontecilla, 452 Forest Ave., 
Dayton 5, Ohio. 








ITEMS WANTED 


National sales organization with Fifth Avenue, New York, show 
room and stock room, offers its services and facilities for national 
promotion thru Chain, Syndicate and Department Stores. We 
ean finance our sales. Write Box 989, Modern Plastics. 
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AT THE FRONT... 


OF CUSTOM INJECTION MOULDERS 


Both new and repeated orders from 
the government keep us in the thick of 
war production. Our Army-Navy E and 
Star tell the story of why these jobs con- 
tinue to come to us: our ability to turn 
out extremely complicated dies, to mould 
to close tolerances, and to meet strict 
delivery dates in tremendous volume. 


O 


For Custom Injection 
Moulding ... try the Trio 


These facts are already influenc- 
ing manufacturers who are figuring 
on peace time plastic applications. 
No matter in what stage your product 
planning now rests, ask the Trio your 
first question about plastics. 


“Navy 


8 GRAFTON STREET WORCESTER 8, MASSACHUSETTS 
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BAKELITE 


TRADE MARK 


L.P; SAVES 150 SPOT WELDS 
...and 40% of Weight 


Newest of time-saving processes in war plants, low- 


Gone are the 150 spot welds formerly required when 
fabricating this shell ejector chute from metal, and along 
with them 40 percent of the weight and two-thirds the 


number of parts formerly required. 


L. P’— low-pressure —laminating-molding made this 
production achievement possible . . . with cloth impreg- 
nated with BakeLirE Laminating Varnish and molded 
to shape in inexpensive dies. 

This vital artillery component is just one of the many 
wartime products made faster, cheaper, lighter in weight, 
yet more durable with the aid of Bake.rre Laminating 
Plastics. Others include ammunition boxes, radio locker 
cases, antenna housings, aircraft fuel tank filler boxes, 
fuselage steps, turret seats, and air conditioning fixtures. 


pressure laminating-molding ... using either paper, fab- 


ric, or glass . . . produces tough, corrosion-resistant parts 
of practically any size or shape in a single operation. It is 
now practical to mold one-piece structures having com 
pound curves, employing low-cost dies. Inflated rubber 
bags or blankets provide the low pressures required. 
Write Department 15 to learn more about the proper- 


ties and advantages of low-pressure laminating-molding. 


BAKELITE CORPORATION, 30 East 42 St., New York 17 
Unit of Union Carbide and Carbon Corporation y 
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Laminating Plastics 
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The above fluoroscopic photograph shows the intricate o& 
precise molding of metal inserts in a plastic part. The bea 
- and function of plastics are often more than skin deep and of 
a thorough knowledge of the many and varied plastics mim | 
rials can insure the proper engineering for your application. B a 
' technicians of the General Electric Plastics Divisions, with thi 
backing of years of research and knowledge stemming fqiy 
accumulative experience, can help you. Call upon Gene i 
co Electric with assurance that your plastic application will By 
studied with “X-Ray” eyes. Write Section A-204, One Plas 
Avenue, Pittsfield, Mass. P 


Hear the General Electric radio programs: ‘The G-E All-girl Orchestra’ Sunday 10 P.ME ie 
NBC. *’The World Today” news every weekday 6:45 P.M. EWT, CBS 
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